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RAIL CIRCUITS AND TREATED TIES. 


The report that a well-known road which is planning to build a 
timber preserving plant is hesitating about adopting a zinc-chloride 
process through fear of trouple to the track circuits of automatic 
signals, is drawing attention anew to a phenomenon first observed 
several years ago, and moted in these columns at the time. In 
view of the present interest in the matter and of the fact that most 
people have forgotten the investigation referred to, it seems worth 
while to give again the essential points reported at that time. 

The investigation was made by V. I. Smart, then signal inspector 
of the Illinois Central. The trouble is, of course, caused by the 
greatly increased conductivity of a zinc-treated tie. By introducing 
enough of these ties, the leakage between rails becomes so great 
that there is not enough current to hold the relay. As this leakage 
is directly proportional to the number of ties in track, a temporary 
reduction in the length of the section relieves the trouble by in- 
creasing the resistance between rails. The trouble disappears after 
a time, when the section may again be extended to its original 
length. The reason for the disappearance of the trouble after'the 
track circuits have been working for a while was explained in the 
report. The ties lose in conductivity, because the electric current 
causes electrolysis of the zine solution (ZnCl, HO). “The Cl is 
freed at the positive pole, which in this case is one of the iron 
spikes holding the rail to the tie. Zn is deposited at the other spike, 
the negative pole. The Cl enters into combination with the H in 
HO, forming HCl, or hydrochloric acid. This attacks the iron of the 
spike, producing FeCl, or chloride of iron, which is deposited on the 
spike, or rather between the spike and the wood of the tie, in 
greenish-blue, hydrated crystals. This deposit of chloride of iron 
offers sufficient resistance to the weak track circuit to reduce the 
conductivity of the tie to such an extent that the track section may 
be lenghened considerably without trouble to the relay reappearing.” 
It is therefore suggested that where track circuits are to be installed 
in conjunction with a large number of such ties, trouble to the signal 
circuit may be obviated by putting several cells of the battery in 
series on the track for some time before the signals are put in ser- 
vice in order to insulate the spike in the manner described; but care 
must be taken not to change the polarity of the rails afterward. It 
must be remembered, also, that the trouble will return if the spikes 


on the positive rail are renewed, since the presence of the FeCl crys- 
tals is essential to successful working. 

The foregoing, as it specifically states, applies only to the use ofa 
large number of these ties. For ordinary renewals—12 to 15 per 
cent. a year, and even up to 25 per cent——there seems to be no 
trouble. In addition to the effect already described, signal engineers 
claim recently to have established the fact that there is a storage 
battery effect from these ties, but that it does not interfere with 
the working of the circuits under the renewal conditions mentioned. 
It is reported that on long circuits—4,000 ft. or over, say—where 
there are a good many of these ties in track, there is considerable 
leakage. But track circuits of this length are uncertain in their 
operation under any circumstances and need to be shortened where 
possible. We understand that on the Santa Fe, which was perhaps 
the largest user of zinc-treated ties in the country until its recent 
change to the creosote process, the track circuits were reduced to a 
maximum of half a mile. 

There seems to be apprehension in some quarters that creosoted 
ties, as well as zinc-treated ties, will have a bad effect on th track 
circuits; in fact, some signal men claim to have had experience 
proving that creosoted ties act as partial conductors, and they say 
that a sufficient number will cause a short circuit. There seems to 
be no reliable data on the subject, however. On one of the Southern 
Pacific lines a few tests were made of untreated ties, of zinc-chloride, 
and of creosote-treated ties, to determine their relative resistances. 
There was such a wide variation in results, however, under appar- 
ently like conditions, that it was not considered safe to draw any 
conclusion but the very general one that the resistance of the zinc- 
treated tie is considerably less than that of the creosoted or of the 
untreated tie. At the 1907 convention of the Southwestern Electric 
and Gas Association, its president vouched for the fact that creo- 
soted poles are good conductors. He stated that in Galveston, Tex., 
where they are compelled to use creosoted poles because of the soil 
conditions, the linemen have a practice of mounting and dismounting 
from the poles with a jump So as not to have a spur in the pole and 
a foot on the ground at the same time. 

One signal engineer who was asked about his experience with 
treated ties responded that he was having far more trouble from the 
brine from refrigerator cars. This long-standing trouble the signal 
men share with the bridge men. The only effective remedy is one 
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such as a committee of the Superintendents of Bridges and Build- 
ings recommended at the last convention, namely, that instead of 
allowing the brine to drip on the track it should be caught in a 
receptacle to be emptied at intervals by the trainmen. We under- 
stand that a committee of the Signal Association now has the subject 
in hand for the collection of data and report. It is interesting to 
note, in this connection, that trouble was experienced with the track 
circuits on the trestles on the Ogden-Lucin cut-off across Great Salt 
Lake from salt water dashing over the track and wetting the tops 
of the ties. During a quiet period, when the ties were dry, they were 
given a coating of crude oil on top, which ended the difficulty. 








NEW RAILROAD BUILDING. 





The fourteenth regular Construction Record of the Railroad 
Gazette is published in this issue. This comprehensive list of rail- 
road construction work was compiled semi-annually from the spring 
of 1898 until March, 1902, when it was made an annual record. 

A change of policy in its compilation has this year been carried 
out. In earlier years the list included, besides lines on which work 
was actually under way, projects not yet undertaken and new com- 
panies incorporated since the previous Construction Record was 
issued; it was, in short, a complete summary in condensed form of 
all the information printed during the year in our railroad construc- 
tion columns. This sort of a record, though complete, contained 
many companies which never had built, and, as experience proved to 
us, never would, build a mile of railroad. This year the aim has been 
to list only such work as is actually being carried out or which there 
is strong likelihood will soon be undertaken, A very large majority 
of the items in this year’s Construction Record—probably as large a 
proportion as 95 per cent.—are made up of official information sent 
us. The small proportion remaining is made up of projects on 
which we know work is under way, projected lines of companies 
which built railroad last year and seem likely to carry on construc- 
tion, and a very few projecis of large railroads which, although they 
are not likely soon to be undertaken, are so important in showing 
the direction of their future expansion, that they should be included 
in the record. By following out this policy the length of the Con- 
struction Record has been reduced but its convenience and value 
greatly increased. The list has been prepared with great care, by 
experienced men, under an improved system for securing official 
information. It is, we believe, the best summary in existence of 
actual railroad construction in America. 

This record of new railroad construction accurately reflects the 
present financial and industrial conditions. Not a single new 
project of large importance has recently been undertaken. Certain 
important companies operating thousands of miles of line do not 
appear in the record at all. Many of the larger railroads which 
are included in the list are simply finishing small improvements or 
extensions which were begun a year or more ago. The big under- 
takings in the United States, the extension of the Chicago, Mil- 
waukee & St. Paul to the Pacific coast, the Western Pacific, the 
Denver, North-Western & Pacific and the Spokane, Portland & 
Seattle which is the new name of the Hill low grade line down the 
north bank of the Columbia river to Portland, were already begun 
back as far as 1905 or earlier, and have to be carried on to com- 
pletion in order to make the already large investments profitable. 

The hard times have, however, brought one important advantage 
to those companies which have funds on hand for carrying on ex- 
tensions and improvements. During 1906 and the first half of 1907 
construction work was carried on at the largest expense both for 
labor and materials ever known. Now prices have gone down and 
large savings accrue as compared with the cost of construction a 
year ago. President Earling, of the St. Paul, estimates that present 
costs of labor and materials are fully 30 per cent. less than those 
which prevailed when work was begun on the extension in 1905 and 
1906. 

But this is small comfort to the average railroad. For lack of 
credit almost all of even the strongest railroads have reduced con- 
struction expenditures to the lowest possible minimum. The present 
situation of a road like the Southern Railway is particularly un- 
fortunate. A little more than a year ago its tracks and yards were 
literally swamped with traffic. One yard at the junction of a through 
main line and a branch line was so full that for days more than 
100 cars were stored on the main line of the branch and had to be 
shifted on to the through main line and back for every branch line 
train. Per diem and penalties on many cars more than ate up the 
freight charges. To-day, when all is changed and there is little 
traffic, is the time that a large campaign of double tracking and 
yard enlargement should be undertaken and pushed to completion 
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with all possible speed. But the Southern neither has any funds nor 
can secure them for such work. 

North of the Canadian boundary line the outlook is different. 
Although even there construction plans have been modified by the 
present financial situation, the large undertaking of the Grand 
Trunk Pacific, backed by the Dominion government, for a new line 
from ocean to ocean, is being fast advanced, and important extensions 
and improvements are being continued by the Canadian Pacific. A 
great deal of progress has been made by the Grand Trunk Pacific 
during the year, not only in the complete Iocation of its 3,550 miles 
of line, but in laying more than 500 miles of track, 100 miles on the 
Lake Superior branch, from Winnipeg, Man., to Fort William, Ont., 
and 415 miles from Portage La Prairie, Man., to Saskatoon, Sask. 
The Canadian Northern was not so active during 1907, and is going 
more slowly than in recent years in its plans for extensions. 

In Mexico also there is extensive work under way. The Southern 
Pacific forces are pushing construction of a line south along the 
west coast of the Republic, which, when completed, will connect 
the United States boundary, over the Sonora Railway, with Guadala- 
jara, state of Jalisco, Mex., nearly 1,000 miles south. Now that the 
merger of the principal Mexican roads has been formally carried 
out, it is probable that certain important pieces of new construction, 
which have been postponed while the merger negotiations were 
pending, will shortly be undertaken and carried through, the most 
important of these being the construction of a cut-off which will 
furnish a direct line between the city of Mexico and the very im- 
portant port of Tampico and be less than one-third as long as the 


Mexican Central’s present route. 








RAILROAD TRACK TANKS 





Although track tanks have been a feature of railroad operation 
for 50 years, and have been used in America for nearly 40 year's, 
there is little published information on the subject, at least in this 
country. This is doubtless due principally to their limited use, since 
at present there are only seven or eight roads, all eastern lines, 
which have them. But although comparatively few in number, they 
have been developed and improved wonderfully, so that the track 
tank installation of to-day is an elaborate and expensive plant as 
compared with its prototype of a generation ago. Hence the article 
on another page, which describes present practice, especially as found 
on the Lake Shore, presents much that is new, and brings the record 
up to date. 

A feature of special interest in that article is the record of 
scooping tests, graphically shown. Data thus obtained gives infor- 
mation on three essential points: The efficiency of the design of the 
scoop, its correct adjustment, and the most effective scooping speeds. 
The importance from the money standpoint of having these right 
is referred to in the article. An interesting point is suggested by 
these records: Each road has its own design of scoop and it is fair 
to assume that they are not all equally efficient. Tests of this char- 
acter for all designs would enable their relative efficiencies to be 
determined and would suggest improvements in the less efficient 
designs that might mean a material saving in operating costs. 

Another interesting point is the evolution in trough dimensions 
and the reasons the Lake Shore has for preferring a trough 28 in. 
wide, 714 in. deep and 2,000 ft. long. The Pennsylvania once experi- 
mented on its Philadelphia division with a trough 29 in. wide, but 
the results were unsatisfactory and no change was made from the 
standard of 19 in. Trains running at ordinary speeds wasted more 
water and received less than with the standard trough. To correct 
this, flanges were put along the top of the trough extending in- 
wardly so that the opening provided for the scoop was about the 
same as with the standard trough. This put more water into the 
locomotive tank than the standard trough but also wasted more. It 
was decided from these results that any saving in water would have 
to be made by a modification of the scoop, rather than of the trough. 
The experiments included the placing of deflectors on each side of 
the scoop, but they did not reduce the waste appreciably and were 
objectionable because they impeded inspection and repairs to the 
scoop details. 

While track tanks are installed primarily for passenger service, 
some of the lines having them consider it almost as essential to water 
freight trains from them as well, since this expedites all train 
movement, particularly on congested sections. It also lessens the 
number of stops of long, heavy freight trains, and the roads which 
have tried it believe that the saving from the use of track tanks is: 
greater in freight traffic than it is in passenger traffic. With the 
improvement in design, equipment and size of track tanks the cost 
has, cf course, imcreased considerably. A double track installation 
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on the Baltimore & Ohio 16 or 17 years ago cost around $10,000. 
Now a modern plant will cost $15,000 to $30,000, exclusive of grading 
and track work, depending on the width and length of troughs and 
the methods used for filling and for heating. The total cost is 
greater than this by the amount spent on grading, drainage, ballast- 
ing and track work, which is different tor each job. The main- 
tenance, we understand, will probably average about 8 per cent. of 
the cost. Track at troughs costs about twice as much for main- 
tenance as elsewhere. The cost of operation varies considerably. 
The labor cost is akout double that at a station of equal importance 
without track tanks; the fuel for pumping will probably be at least 
double because of the waste of water, and of the heating. The heat- 
ing cost is a great variable, not only as between stations, depending 
on local conditions, but for the same station for different years. AS 
regards local conditions, a station supplied from a river will need 
more heat than where the water comes from a well; the regularity 
of train movements also has considerable effect, frequent scooping 
being a great help in cold weather. 

The Lake Shore at present has nine track tank stations between 
Chicago and Buffalo. There are some pretty long stretches between 
some stations, and we understand these will be broken up, the ulti- 
mate plan being to have track tanks or regular stops at intervals 
of about 20 miles. This is to meet the requirements of freight 
service, passenger trains not needing intervals shorter than 40 miles. 








KEEPING PERMANENT WAY MAINTENANCE DOWN. 





It was in 1900 that the quantity of traffic carried by our great 
transportation systems began to advance in ever increasing strides, 
so that in the years 1901, 1902 and 1903, the amount was so great as 
to well nigh swamp even the best managed and best equipped rail- 
roads, and cause those years to be ever after remembered as stren- 
uous ones. This increase was slightly checked in the latter part of 
1908, but the struggle to make the improvements and additions sur- 
pass or “get ahead of” the business had already begun in 1900, and 
the work was advancing with ever increasing vigor. Money was 
literally poured in for additional facilities, and the increasing ton- 
nage together with the increasing rapidity of the service, the units 
which hammer down the permanent way, caused the expenditure 
of heavy sums for the maintenance and improvement of the road- 
beds and tracks, which were the foundations for this mighty busi- 
ness. These heavy expenditures were kept up with scarcely a halt 
to the very threshold of the panic of 1907, when they were brought 
to an end more suddenly than has been known before in the memory 
of the present railroad officers, although the signs were apparent 
for some time in advance. 

We have been examining into the record of maintenance of 
way and structures expenses given in the annual reports of some 
roads, and have reduced those of one of them for several years back 
to the cost per mile of all tracks, and the cost per train mile, both 
passenger and freight, in order to facilitate comparison, and present 
the results in the accompanying tables: 

TABLE I.—Maintenance of Way and Structures Expenses. 


P Per mile, Per train mile, 

Year. all tracks included. pass. & frt., cts. 
BODE oS cae ow t-ck ne eens $946 ero 
OE ts otal horete ert Ss 875 ree tee 
a eae arar ar ae rename 933 
1). Se Rep opepera7 ey Grey epura 1,165 aad 
DRS oon okcnct Heute ae 1,220 19.451 
Lo) Ce ene atiiee eee 1,298 21.571 
MSS 205-0 suet scam ensias evar dione 1,247 20.616 
ROMS fo ooh cs crac eee en clhere 1,363 21.906 
BB 56s Sike Dicserarw shenenererela 1,363 21.343 
1 ee ah eee eee 1,218 19.730 
DORN oad a cis an ene eee 1,421 23.164 
ROO «dace eoe sie vilieises 4 1,610 25.506 
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By examining Table I, it will be seen that the expenditures 
from 1895 to 1897 were moderate, at $875 to $946 per mile. but that 
with 1898 they began to increase, and in 1906 reached the large 
expenditure of $1,610 per mile of all tracks, including sidings and 
yard tracks. There is evidence of a slight check in 1904, but-it is 
wel] known that some companies did not even check their new con- 
struction work in that year. It is to be noted that the expenditure 
per train mile unit increased as well, indicating that for every train 
run over the road more money was being spent for an improved 
roadbed and track. It reached 2514 cents per train mile in 1906. 

In Table II, the maintenance expenditures have been separated 
into their component parts, and in addition to the expenditure per 
unit of track and of traffic, the percentage which each account bears 
to the total M. of W. & S. expenses is shown. The main object of 
the statement is to show how large a proportion of the expenses is 
on account of labor directly employed by the railroad company. 
Of course, labor enters into the manufacture of articles which are 
regarded strictly as materials, but in such a case it is not directly 
employed by the railroad company. Accounts Nos. 3 and 4, amount- 
ing to from 25 to 30 per cent. of the total, are, therefore, to be re- 
garded as strictly material accounts, and are for rails, track appli- 
ances and cross ties; the labor for applying them is not charged to 
the material. 

Accounts Nos. 2, 5, 6 and 7 are partly material and partly labor, 
while No. 1, amounting to from 30 to 40 per cent., is wholly for 
labor. It is thus probable that from fully 50 to 65 per cent. of the 
entire M. of W. & S. expenses are on account of labor actually em- 
ployed by the railroad company. In times of depression, it is quite 
possible and entirely safe to cut the rail and track appliance allot- 
ment, because a large percentage of rail is removed from the tracks, 
not because it is worn out, but because its surface has become im- 
paired, and trains do not ride quite as smoothly as the administra- 
tion desires. By referring to the table, it will be observed that 
from 1896 to 1899 the expenditures to this account varied within 
narrow limits, $139 to $170 per mile of track, while from 1900 to 
1906, both inclusive, with the exception of two years, the expendi- 
tures were much larger, $216 to $268 per mile of track. 

In the case of ties, it is necessary to carry on the renewals with 
more regularity, as will be observed, because their replacement is 
governed by the law of decay, not of traffic units, but even in the 
case of ties, it is possible to reduce the requirements somewhat by 
the exercise of close scrutiny. There will also be irregularities in 
the tabular record due to the necessity from time to time for be- 
ginning the renewal of a large number of the ties in tracks which 
were built a few years before, and are now ready for the first re- 
placements. An interesting feature of the table is the increase in 
expenditures per mile for account No. 2, bridges, and all kinds of 
buildings and structures, for the past ten years, due largely to the 
increase in the size and weight of rolling stock. It has been neces- 
sary to replace bridges which were only from ten to twenty years 
old, to enlarge round houses, turntables and shop buildings, and to 
improve the coaling stations and freight houses.~ It has been a 
transition stage with which the transportation lines have had to 
contend during the period of greatest expansion of traffic in a short 
time in their history. 

Item No. 1, Section Labor, is noteworthy. Since 1896, or in ten 
years, the expenditure for keeping the roadbed and tracks in good 
condition has doubled. From expenses of $300 to $396 per mile of 
track between 1895 and 1901, the amount jumped to $485 in 1902, 
$498 in 1903, dropped back to $442 during the slight depression in 
1904, rose higher than ever to $573 in 1905, and reached a maximum 
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of $632 in 1906. This certainly indicates an excellent condition of 
permanent way. The cost per train mile points out, too, a steadily 
increasing quality of roadbed and track. Whereas about six cents 
were spent for labor in 1899 for each train run one mile, in 1906 
almost ten cents were spent on the roadbed and track for each train 
run one mile. 

There is no task so pleasant to the operating officer as that of 
employing a large number of men to keep his property in fine condi- 
tion at all times. This has been the characteristic task of the past 
seven or eight years, but now storm clouds have arisen and it has 
become necessary to close-reef and sail under almost bare poles on 
account of a reduction in earnings which has amounted to 20 per 
cent. and more. No such drop in earnings has taken place since 
the depression of 1893 and the railroad manager has before him the 
plain duty of reducing his expenses to an extent that will enable 
him, so far as possible, to show a profit from operating under the 
changed conditions. The disbursement during the last decade has 
been so generous and open-handed that railroad companies in mak- 
ing these reductions have to go back ten years to establish a com- 
parison. The tables we have quoted prove amply that liberal reduc- 
tions can be made without impairing the efficiency of the property. 
They show also that the very high cost which has been paid for 
labor, both by unit of time and by unit of performance, must cer- 
tainly bear its share of the reduction—were any other evidence 
needed to prove this than that of the many workmen now without 
employment. 








A DECADE OF BRIDGE DESIGN AND CONSTRUCTION. 


The introduction, about a dozen years ago, of modern freight 
cars of large capacity, and the practice of hauling heavy train loads 
to reduce the most of operation, led to a rapid increase in the weight 
of locomotives, which in turn required extensive rebuilding of 
bridges on the principal railroads of the country. Whenever it was 
possible to reduce the span by the addition of extra piers, plate 
girders replaced old pin trusses as well as plate girders designed 
for light loading. In building new railroads, the plate girder has 
likewise been favored, so that during the past decade the construc- 
tion of bridges of this class has been unprecedented. As the span 
and loading have been increased, new forms of flange sections as 
well as more effective web splices were designed. The most decided 
change relates to the extensive adoption, of pin bearings and seg- 
mental expansion rollers. In several important particulars, theoretic 
considerations are given more consideration than formerly. 

In order to secure greater stiffness as well as strength, riveted 
truss bridges have been substituted for pin bridges and gradually 
their span has been increased to about 160 ft. and occasionally to 
nearly 200 ft. Increasing attention has been paid to the design of 
details calculated to develop the full strength of the main sections 
of members. In pin-connected trusses, the widths of eye bars for 
short spans are now equal to those formerly used for spans two or 
three times as long. The sizes of pins have been similarly increased, 
while the reinforcing pin plates are more scientifically designed, not 
merely to furnish adequate bearing, but to distribute the stresses 
properly among the shapes composing the members. Secondary 
stresses are reduced as far as practicable by making the axes of 
connecting members intersect in a point. Not only are adjustable 
members in short pin spans more generally avoided in the main 
trusses, but the lateral systems as well as the portal and sway 
bracing are built of shapes designed to resist both tension and 
compression, 

There has been a tendency to increase the depth of the floor 
system and to lengthen the panels, the maximum length for simple 
trusses now being 37 ft. for a span of 407 ft. The use of end floor 
beams for short spans is coming into more extensive use, although 
originally designed for only long span truss bridges. A reaction 
has set in against the extreme curvature of the upper chord of long 
span trusses that was in vogue for some years. The relative reduc- 
tion in depth adds some metal to the chords but secures posts of 
greater stiffness. At the same time the general appearance of such 
trusses is improved. A good illustration of this may be seen in the 
bridges at Port Perry and at Brilliant, Pa., on the Pennsylvania 
Railroad. 

Several railroads are now designing all their bridges for Coop- 
er’s E 60 loading. Class E 50 was the highest loading tabulated in 
the 1906 revised edition of Cooper’s Specifications; E 40 in the 
edition of 1896. The latest specifications designate E 40 as the 
minimum loading for railroad bridges. 
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An important step in the progress of bridge design was the 
adoption in 1906 of general specifications for steel railroad bridges 
by the American Railway Engineering and Maintenance of Way 
Association. The details of design were under discussion by the 
committee and before the Association for several years, while the 
specifications on materials and workmanship were under considera- 
tion for sir years. Special studies of the literature and the iatest 
practice regarding some topics were made before the adoption of the 
corresponding paragraphs of the specfications. The adoption of 
these recommended standard specifications by the railroads will help 
to secure still further improvement in details and in the general 
character of bridge structures. 

Last summer the Association, through its Committee on Iron 
and Steel Structures, began to determine experimentally the actual 
stresses in bridge members when trains cross the structures at dif- 
ferent speeds, in order to find the effect of impact or the dynamic 
increment to be added to the computed live load stresses. During 
the previous year the Association secured the co-operation of many 
railroad companies in defraying the necessary expenses, and it is 
expected that these tests will be continued during the coming sum- 
mer. The allowances made for impact in specifications prepared 
by various prominent engineers differ widely from each other, and 
it is gratifying to look forward to the early elimination of this 
element of uncertainty from the design of railroad bridges. The 
need for such tests has been advocated for a long time by competent 
critics. A beginning was made in a small way a number of years 
ago, and more recently over two thousand records were obtained 
on the Baltimore & Ohio Railroad, but, unfortunately, they were 
destroyed in the Baltimore fire before they could be thoroughly 
studied. 

During the decade, 1888-1898, a large amount of solid floor con- 
struction of various designs was introduced in connection with the 
abolition of grade crossings in several large cities, notably in 
Chicago, while a few railroads adopted it as the standard for 
other bridges also. Observation of these structures has shown that 
in most cases the solid floors as designed were too shallow either 
for stiffness or for durability, so that the more recent designs 
employ greater depths and simpler details, affording more con- 
venient inspection of the steel work. The substitution of creosoted 
timber and water-proofing in place of steel plates has been made to 
reduce to a minimum the metal subject to corrosion and thereby to 
diminish the cost of maintenance. 

A more radical change in the design of solid floors consists in 
placing reinforced concrete slabs on the metal floor system in order 
to support the ordinary railroad track with ballast. This construc- 
tion has been adopted experimentally ‘with a view to more extensive 
use if experience proves it to be satisfactory. Some bridge engineers 
are of the opinion that ballasted floors should finally replace all open 
floors in railroad bridges. There is an impression that the use of 
ballasted floors will materially reduce the effect of impact for live 
loads and the results of experiments on this subject will be awaited 
with keen interest. 

One of the most characteristic features in bridge development 
during the past decade is the extensive adoption of the lift bridge 
both for railroad and for highway traffic. Only three bridges of 
the type known as the Scherzer rolling lift bridge were in use before 
1898, all of these being located in Chicago, while since that time more 
than thirty of the same type have been built in various parts of the 
country, nearly half of them carrying railroad traffic. During this 
period the greatest span has been increased from 127 to 275 ft. A 
modification of this type known as the Cowing lift bridge was intro- 
duced a few years ago, the first one being built at Cleveland. 

‘Since 1901, more than a score of trunnion bascule bridges have 
been built, including some of the Page and of the Strauss forms, 
but most of them were designed by the bridge departments of 
municipalities, especially Milwaukee and Chicago. The spans range 
from about 33 ft. to 205 ft. 7 in. 

The hinged lift. bridge has been revived to some extent with 
different counterweight arrangements than those used in ancient 
times. Some improvements have likewise been made to the direct 
lift bridges, a type which, with one exception, is used only for very 
short spans crossing canals. In these modern forms both the trusses 
and floor are lifted vertically, air-tight pontoons replacing the 
counterweights in some cases. The most novel form of movable 
bridge is the aerial ferry bridge crossing tne ship canal at Duluth, 
completed in 1905. The movable car is supported by a track on the 
lower chord of a truss having a clearance of 135 ft. above the 
ordinary stage of the water. 
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The advances made in the design of swing bridges have been 
mainly those required to keep pace with the increase in live loads 
and in improving the mechanical details so as to reduce the cost of 
operation and maintenance. Only nine swing spans over 400 ft. 
long were built in the last decade, the maximum span being raised 
exactly one foot over that reached before. More cantilever bridges 
with spans exceeding 400 ft. were erected than in the decade im- 
mediately preceding—in fact, almost as many as were built in the 
two previous decades, a period extending back to the introduction 
of the cantilever in this country, in 1877. Counting short as well 
as long spans, ten cantilever bridges were erected between 1877 and 
1897, 25 between 1888 and 1897, and 19 between 1898 and 1907, ex: 
clusive of the Blackwell’s Island bridge, not yet completed: 


The Blackwell’s Island bridge has a span of 1,182 ft., which is 
370 ft. longer than the next in order, the Monongahela river bridge 
at Pittsburgh. This 182-ft. span was in turn to be exceeded 618 ft. 
by that of the Quebec bridge, nearly one-half of which had been 
erected when it collapsed August 29, 1907. The design of the 
Quebec bridge has covered nearly the entire decade just closed. Its 
collapse has been properly characterized as the greatest engineering 
disaster of the period. 

The engineering profession awaited anxiously the publication 
of the complete report of the Investigating Commission of the Cana- 
dian government, the findings of which are printed this week in 
another column. That the profession will take the lessons of this 
disaster to heart is indicated in many ways. Hardly a week has 
passed without the publication of articles in the technical periodicals 
on the design of compression members, including that of lacing, and 
on full-size tests, some of which were made many years ago and ought 
to have been published then for the benefit of bridge design. Promi- 
nent engineers representing the interests involved in both the design 
and manufacture of bridges, are trying to induce the government to 
build a testing machine of far greater capacity than any now in use, 
in order to extend materially the investigation of full-sized com- 
pression members. It may not be amiss in this connection to call 
attention to the tendency to cut down the weights of details of 
other than great cantilever bridges which, like lacing, have not been 
subjected heretofore to a satisfactory theoretic treatment. The 
careful analysis of the weights of details of bridges of all classes 
would do much to correct mistaken ideas of economy where they 
exist. 

Only three suspension bridges with spans over 600 ft. long have 
been erected in this country in the last ten years. The Williamsburg 
bridge belongs to this decade. While its span is only seven inches 
longer than that of the Brooklyn bridge, completed 21 years before, 
it was designed for a much greater traffic. 

Although the Chestnut street cast iron bridge in Philadelphia 
was completed 42 years ago, and the famous Eads bridge at St. Louis 
was begun a year later, one-half of all the metallic arch bridges 
without hinges have been built within the last decade. The number 
of such structures is comparatively small, american engineers pre- 
ferring the use of two or three hinges. ‘The first bridge with two- 
hinged arches in this country is only about 20 years old; hence it 
is not surprising that at least one-half of the bridges of this type 
were built during the past 10 years, the span being increased 290 ft. 
over that reached in 1897. The progress in the design of this class 
of structures is indicated by the projected four-track bridge for the 
New York Connecting Railroad over the East river at Hell Gate and 
Wards’ Island, the span being 97714 ft. between centers of end pins. 


About one-third of the existing three-hinged arch bridges were 
built during the last decade, while 75 per cent. of the balance belong 
to the previous one. Only one bridge of this type has been built 
with a larger span than that reached as early as 1889, the difference 
being 84 ft. Undoubtedly the number of metallic arch bridges is 
smaller than it would have been if concrete construction had not 
assumed such large proportions. Nearly 30 per cent. of those with 
three hinges are used for railroad service. 


The most characteristic feature of bridge construction in the 
period under consideration is the enormous development in the use 
of both plain and reinforced concrete for arches with spans ranging 
from those of small culverts to 233 ft. This length is the clear span 
of the main arch of the Walnut Lane bridge in Fairmount Park, 
Philadelphia, which is approaching completion, and is the largest 
concrete arch in the world. The problem of the erection of an arch 
of such magnitude required as careful study by the designing engi- 
neer as the proportioning of the structure itself. The method of 
erection was made the subject of definite specifications, as no con- 
tractor had sufficient experience to enable him to build the structure 
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without the advice and direction of a competent engineer. In this 
case two narrow arches are built near together and the intervening 
space is bridged over by the floor system. 

Another example worthy of especial mention is the Connecticut 
avenue bridge in Washington, D. C. The outside blocks were cast 
separately and hoisted into position, while the remaining concrete 
was deposited in place in the usual way. sy using yellow sand in 
some parts of the exposed surface and biuish crushed stone ia place 
of sand in other parts, two tints are shown according to a definite 
color scheme instead of the ordinary single color of concrete. 

A view of a train crossing a concrete arch viaduct which carries 
it out of sight of land, has recently been published in the Railroad 
Gazette. This novel structure is two miles long and consists of a 
series of reinforced concrete arches of 50-ft. in span. It is known 
as the Long Key viaduct on the Key West extension of the Florida 
East Coast. As several other viaducts more than a mile long, be- 
sides numerous shorter ones on this railroad, are to be built, some 
idea may be gained of the part which concrete, either with or with- 
out reinforcement, plays at present in the development of bridge 
construction. When the number of concrete bridges now in use is 
considered, it seems surprising that the first one in this country was 
designed as recently as 1895 and built in 1896. Study of this prob- 
lem by a large group of engineers has produced many changes in 
form and arrangement, effecting the arch ring, spandrel walls, 
spandrel arches, columns, floor beams and slabs, and reinforcement 
and the surface treatment of the concrete. In first-class practice, 
the elastic theory is applied in the design of the arches. 

While the extensive development of concrete bridges has been 
in progress, a considerable number of stone arch bridges and via- 
ducts have been built, notably in rebuilding the Pennsylvania Rail- 
road, in replacing many short metal structures, and in eliminating 
grade crossings. Some of these bridges are of unusual magnitude, 
like those crossing the Susquehanna river at Rockville and Shock’s 
Mills. The bridge at Hartford, Conn., is a corresponding example 
of a large highway structure. In the design of statically indetermi- 
nate structures, it is now recognized that special means should be 
used to complete the erection in such a manner as to make the 
actual conditions agree closely with those assumed in making the 
design. Excellent examples of this are given by the means adopted 
to close the great arches of the Niagara and Clifton bridge; by the 
erection of the floor system and stiffening trusses of the Williams- 
burg suspension bridge, and by the manner in which the arch rings 
of the Walnut Lane bridge were completed by filling in the narrow 
keys between the segments of the concrete ring previously placed. 








In reply to charges made by Social-Democratic members of the 
Diet of the German Empire that accidents are caused by too long 
hours of service, Dr. Schulz, President of the Railroad Bureau, said 
that the accident statistics showed that much the larger number of 
accidents occurred, not in the later hours of the employees’ days’ 
service, as would be the case if due to over-fatigue, but in the earlier 
hours, when the men are fresh. 








The American Railway Engineering and Maintenance of Way 
Association differs from kindred railroad associations in one im- 
portant respect, in that its active membership includes a good many 
men who are not, and never have been, connected with railroads. 
These men form some of the most valued members of the com- 
mittees. To get the best results from committee work there must 
be full meetings and all the members must work. But every com- 
mittee meeting means a railroad trip, and some incidental expense, 
at least, to the members attending. The railroad men having passes 
are, ordinarily, at only a nominal expense for such a meeting unless 
the session is prolonged. But for the member who cannot have a 
pass the railroad fare may be a considerable item of expense, which 
he probably must pay himself. In most instances such members will 
feel that they cannot afford to attend many committee meetings, 
perhaps not any, if they intend going to the convention. Com- 
mittee work naturally suffers under these circumstances. Just how 
the situation can best be helped is a matter for some thought, and 
it needs to be thought about, for the valuable work this association 
is doing for the railroads should be freed from such hindrances as 
much as possible. As a matter of fact, a good many of the railroad 
men who do committee work cannot afford the expense incident to 
this work. It is enough if they give of their time and energy. 
Some means should be provided for reimbursing members of com- 
mittees for any personal outlay incident to their work. The asso- 
ciation cannot do this; it hasn’t the means. As the chief benefi- 
ciaries of this work the railroads might well feel that they can afford 
to subscribe to a special fund 'to be used by the association for this 
purpose. In thus aiding the activities of this organization they are 
materially furthering their own interests. 
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NEW PUBLICATIONS. 
Electric Railways. Vol. Il. By Sidney W. Ashe, B.S., E.E.. | New York: 
D. Van Nestrand Co. 282 pp.; 5% x7% in.; 145 illustrations. Cloth. 


Vrice, $2.0v. 

This volume, while forming the second of a series that the author 
has in preparation, is complete in itself, and deals, in the early 
chapters, with the engineering preliminaries that must be taken 
into consideration in locating and building electric railways, closing 
with a discussion of direct-current sub-station work. The first 
volume of the series, which was issued some time ago, dealt with 
the subject of rolling stock. 

The first consideration in the location of an electric railway 
should be, will it pay? And in the discussion of the preliminary 
investigations that should be made, the author outlines the methods 
to be pursued. These include a study of the character and amount 
of population, the probable number of passengers the territory will 
contribute, the type of cars and motors, the speed and load dia- 
grams, and many other items of first cost and operation that will 
have an influence in the solution of the problem. The empirical 
basis for the work is given in a long list of electric railways, located 
all over the United States from Maine to California and from the 
Lakes to the Gulf. There are 46 centers of propulsion thus selected, 
and from the summary prepared, it appears that the railways carry, 
annually, about 68 passengers per inhabitant. Having determined 
the present population, the next step is to consider future growth, 
and instances are cited to show the method of plotting the curves. 

When the probable traffic has been estimated, the next step is 
to determine the electrical features and the type of rolling stock 
to be used, and various methods for accomplishing this are ex- 
plained and discussed, including the speed, acceleration and power 
curves of various cars and motors, followed by the methods of ar- 
ranging for schedules and the load diagrams of the power plant. 

This part of the work occupies the first four chapters. In the 
fifth, the power house location takes first place, and in this is in- 
cluded that of the sub-stations. In this the capacity is taken up, 
as well as the cost. Examples are given of the range of these costs 
per kilowatt, which shows such great variance that it is evident 
that no calculations for a specific case can be made on general 
principles or from average data, but each one must be worked out 
from its own local conditions. 

In this treatment of the subject no attempt is made to discuss 
the electrical features or the details of the apparatus used. The 
work is confined to the arrangement of the buildings, the purposes 
to be served by the station, and the only reference to the construc- 
tion of the apparatus occurs in connection with this arrangement. 
For example, in considering the local storage battery, the voltage 
and amperage that are giving good results, the author states the 
methods of charging, the usual arrangement and the switch connec- 
tions. In chapters VII. and VIII. the rotary converter and trans- 
former and their methods of operation are described, but this is 
in connection with their functions rather than in the details of 
their construction. 

In chapter IX. specifications are given for insulating oils, in 
which greater emphasis is put upon purity than on any other quality. 
In fact, they are based upon the proposition that, “all oils whether 
mineral, vegetable or animal, when pure, are good insulators,” and 
the wide range found in the insulating qualities “seems to be due, 
not to the chemical composition of the oil but to its purity.” The 
book closes with a brief description of the auxiliary sub-station 
apparatus and the methods of its operation. 





Cram’s Standard American Railway System Atlas, 1908. World edition, with 
detailed Maps of Foreign Countries. 642 pp.; 14x 18% in. Cloth ; 
$12.50. George F. Cram, 130 Fulton St., New York, and 55 Market St., 
Chicago. 

Cram’s atlas has several excellent features; it shows interurban 

trolley lines, indicates important towns with a red circle, prints its 

railroad lines in colors, so that they may be more readily dis- 
tinguished, and uses type that is easy to read. We have always 
found it serviceable and accurate. 
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Car Wheels. 





Philadelphia, March 10, 1908. 
TO THE EDITOR OF THE RAILROAD GAZETTE: 

The work done in the last five years by the Master Car Builders’ 
Association’s standing committee on car wheels has resulted in ef- 
forts by the makers of cast-iron wheels to improve their product so 
as to make them serviceable under cars of 100,000 lbs. capacity. 
There has been, however, so little improvement that it is now time 
to admit that the passing of the use of cast-iron wheels under high 
capacity cars is as sure as is the passing of the wooden car affirmed 
by A. M. Waitt in his recent paper on steel cars. 

It has been said that 72 per cent. of the cars built last year 
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were of either steel or steel underframe construction. Probably 50 
per cent. of these were of 100,000 lbs. capacity. Investigations have 
proved that steel wheels under these cars are safe and, because 
of longer life, cheaper per car-mile than cast-iron wheels. If it is 
feit necessary or advisable to try something still better than the 
steel wheel, or as good and cheaper, then let all efforts be bent 
to this end. But someone must take the lead. A number of years 
ago a standing committee of the Master Car Builders’ Association 
was appointed to design steel underframes and steel cars. This 
committee went on from year to year making progress reports, but 
no definite progress. The problem was finally taken up by a manu- 
facturer, who put into it all the energy and enthusiasm he had. 
What he did not know he hired. As a result, there are, to-day, 
probably $500,000,000 worth of these cars in use in this country. 
On many roads they mean the difference between a deficit and a 
dividend; and in all cases, increased profits. The car wheel will 
be developed in the same way. In the meantime let us all put our 
energy into going ahead on the lines already proved best, instead 
of criticising and wondering if this or that thing could not be 
better done in some other way. If we put off doing anything at 
all as long as any one has a theory that other ways may be better, 
we shall never get anywhere. CHAS. T. SCHOEN. 








What Are We Going to Do About Accidents? 





TO THE EDITOR OF THE RAILROAD GAZETTE: 


The correspondence on “What are we going to do about acci- 
dents” in your issue of February 28, does not, I think, fix any large 
measure of responsibility for accidents on railroad labor organiza- 
tions. The inference to be drawn from “General Manager’s” letter 
dated Feb. 15th, is that on the road with which he is connected 
discipline is maintained and that just decisions made by Superin- 
tendents are not reversed at the behest of the “Brotherhoods.” 

The other “General Manager” who writes under date of Feb. 
16th seems to me to place most of the responsibility on those of- 
ficials who either kept incapable Superintendents in place or failed 
to support capable officers in the proper disciplining of their subor- 
dinates. In the final paragraph of this letter, “General Manager” 


sets forth plainly how good discipline may be obtained and main- 


tained. 

My knowledge of military affairs is superficial and I may be 
mistaken in thinking the likeness between an army and a railroad 
equally so, but even in the army is there no method of appealing 
from disciplinary decisions? If the sentry accused of falling asleep 
at post protests his innocence, can the sergeant forthwith put him 
in clink for 30 days? And if the group of corporals believed their 
lieutenant had set them tasks not provided for in the articles of 
war, or whatever the form of their contract with the state may be 
named, have they no appeal? And if they have and use it, does 
the discipline of the army suffer thereby? Do you think the grant 
of arbitrary power to the Superintendent will bring about order 
and good service from subordinates? : 

On one of the best managed roads in this section, the right of 
appeal was recognized. In minor cases the appeal from the Super- 
intendent’s decision was to the General Superintendent only, but 
should the employee’s position be in jeopardy he might have his 
case reviewed by the General Manager. This rule involved no humil- 
iation to the Superintendent, its operation occasioned no retalia- 
tion by him on the subordinate. Appeals were frequent, reversals 
rare and discipline well maintained. The possibility of appeal from 
a Superintendent’s decision and practical certainty that, if well 
founded, it will be enforced should and will serve to make that 
official more careful in his investigations and more secure in his 
authority. 

It is not unusual for railroad cfficials to disregard the viola- 
tion of rules when there is apparently no danger to result there- 
from and when some immediate advantage is to be gained. A train 
on which I was traveling recently was stopped between stations by 
the bursting of an air hose. One of the principal operating officers 
of the road who was in his car at the end of the train came out and 
looked on while conductor and brakemen replaced the hose. He 
apparently did not note the failure of the flagman to comply with 
the rule. 

Do you not think the laxity of discipline, and consequent acci- 
dents, may arise from an indisposition on the part of officials always 
and indiscriminately to enforce train and other rules, and enforce 
them whether the offender be a Brotherhood man or not? Appeals, 
even though backed by “Brotherhoods,” don’t mean reversals; one 
“General Manager” gives testimony to that, and the other “General 
Manager” shows us how to build up discipline, enforce rules and 
minimize accidents. To his general recommendations, I would add 
one more: appoint one or more experienced railroad men as inspec- 
tors (not detectives) reporting to the chief executive officer of the 
road direct. Require the inspector to note not only how the men 
obey, or disobey, the rules, but how officials enforce the rules. 

VICE-PRESIDENT. 
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Railroad Track Tanks. 





BY H. H. ROSS, 
Assistant Engineer, Lake Shore & Michigan Southern. 

Track tanks have been used since 1857, when they were installed 
on the London & North Western Railway of England. In the 
United States, the New York Central used track tanks in 1870. The 
practice in England is to use troughs of sheet steel, or iron; ina 
few cases cast iron is used, and one road—the Great Northern of 
England—uses troughs of creosoted wood fastened by cast iron 
brackets to the ties. The English trough is usually supported upon 
wooden stringers fastened to the ties, the top edge of the trough 
being bent over and bolted to the top of these stringers. In the 
United States, troughs are of sheet steel and are supported directly 
upon the ties, although at one time the Chicago, Milwaukee & St. 
Paul had a track tank between Chicago and Milwaukee made up 
of cast iron sections, each section being 6 ft. long. 

The relative elevation of the top of rail and top of trough 
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Track tanks must be located where the supply of water is 
abundant as well as of good quality, as, under the best conditions 
we can hope to obtain, at least 15 or 20 per cent. of the water put 
into them is wasted by being forced out over the sides and ends by 
the engine sccops; and if engines scoop at too slow or too great 
speed, or if the scoops are not kept adjusted, but are allowed to 
drag on the bottom of the trough, a greater percentage is wasted, 
probably averaging 50 per cent. for all engines scooping. This 
difference in adjustment makes more difference in scooping than 
one would imagine. An engine with scoop properly adjusted will 
not throw the water badly even at high speed, whereas one too low 
will throw water all over the right-of-way. Another curious feature 
is that an engine seems to scoop as much when the water in the 
trough is an inch or so low as when the trough is full, the reason 
probably being that the scoop piles up the water ahead of it, or else 
the force of the water pulls the scoop down deeper. The photograph, 
Fig. 1, shows about the average amount of water thrown out by the 
scoop of a passenger engine running 40 or 50 m.p.h.; this amounts 
to 15 or 20 per cent. of the total taken out of 
the trough. 











Fig. 1—Passenger Train on the Lake Shore & Michigan Southern Taking Water. 


is governed by circumstances. In England the trough is about 3 in. 
higher than the rail and at the ends the rail is raised 6 in., this 
change in grade being made very rapidly, usually in 180 ft. In 
the United States the top of rail and top of trough are about the 
same height. The main advantage of English practice is that the 
scoop does not have to work through such extreme limits, and there 
is no necessity for inclines at the ends of the trough, but this 
would not be practicable on our railroads, as the bottoms of hopper 
cars, the brake rigging and other apparatus do not have as great 
clearance as in England and the troughs would be injured. Ameri- 
can practice is to allow nothing between the rails which projects 
above the rails. It is entirely possible to maintain track tanks on 
curves—English roads not hesitating to place them thus, and there 
are several in this country—but it is not advisable to do this unless 
absolutely necessary, as much better results are secured on tangents. 
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Prof. I. P. Church, of Cornell University, 
made a mathematical investigation of water 
scoops, and later our road made some prac- 
tical tests which checked up almost exactly 
with Prof. Church’s formula, viz., that 22 
m.p.h. is the minimum speed for taking water 
and at 25 m.p.h. water is scooped satisfac- 
torily, although more water is forced into the 
tender at higher speeds, 40 to 50 m.p.h. work- 
ing about the best; speeds exceeding this are 
apt to spill the water badly unless the scoop 
is very carefully adjusted. The grades ap- 
proaching track tanks must therefore be such 
that all trains which are to take water can 
easily attain a speed of 25 m.p.h., and for this 
reason track tanks should be away from sta- 
tions, yards, railroad crossings, drawbridges, 
etc. 





The results of the latest Lake Shore tests 
are shown graphically in Fig. 2. Curve 1 of 
this figure shows the amount of water theo- 
retically possible to take; that is, the depth 
of water above the scoop, multiplied by the 
width of the scoop, multiplied by the distance 
the scoop is in the water. Curve 2 shows the 
actual amount of water taken out of the trough by measurement 
before and after scooping. No. 3 shows the amount actually put into 
the engine tank. No. 4 shows the depth of water above the tip of 
the scoop for each of the tests, which explains the irregularities of 
the curves. No. 5 shows the amount of water taken up by the scoop 
in percentage of the theoretical amount. No. 6 shows the amount 
of water taken up by the scoop in percentage of the amount actually 
taken out of the trough. No. 7 shows the gallons of water delivered 
per inch of dip of scoop. 

Of the above diagrams, No. 6 is the most interesting as it shows 
that the amount of water actually wasted is about 15 per cent. 
for a scoop in adjustment and running at a speed of 40 to 45 m.p.h. 
It is evident from this diagram that speeds below 25 and above 60 
m.p.h. waste a good deal of water. This is more important to the 
maintenance of way department than to the motive power depart- 
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Fig. 2—Graphic Results of Water Scoop Tests on the Lake Shore & Michigan Southern. 

















ment, as is shown by curve No. 7, from which it is evident that maintenance charges. The track should be thoroughly surfaced and 
an engine will get nearly as much water at 25 m.p.h. as it will at filled in with stone ballast, and the same quality of ballast should 
50 m.p.h. All of this reduced to dollars and cents means that if be continued for at least a 1,000 ft. beyond the troughs on the 
trains are run at proper speeds for scooping, the bills for water trailing end, on account of the large amount of water that will be 
will be 10 to 20 per cent. less than if they try to scoop at speeds spilled from the engine tanks for that distance. The photograph 
below 25 or above 60 m.p.h. Fig. 3 shows the outlines of the scoops of one of the older steam heated troughs (Fig. 5) shows the above 
used in these tests. features of paving and type of ties, all of these ties being tie 
plated. 


Next to the problem of water supply, that of drainage is most d , ee 
Water for track tanks is usually supplied from elevated tanks, iy 
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important. The large amount of water wasted keeps the ground 
under the troughs continually soaked. Therefore, unless the sub- 
grade for a considerable depth is composed of material that will 
drain itself quickly and thoroughly, artificial means to this end 
must be provided. ‘This has always been one of the hardest 
obstacles to overcome. The track would ride badly even if it were 
being continually worked over. At the present time the construc- 
tion used on the Lake Shore, which is shown in Fig. 4, seems to 
meet all requirements. The essential points are to carry away 
quickly, by means of tile laid between tracks, such water as gets 
into the bank, and to minimize this amount of water by covering 
the ballast with large flat stones, so piaced that the water will run 
off rapidly. These flat stones answer another purpose also, as, 
being very heavy, the force of the water cannot dislodge them and 
they hold the ballast from being washed out from between and 
under the ties. Since the Lake Shore track tanks have been paved 
in this way the track over the troughs rides as well as elsewhere. 
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SAME 
Ties for track tanks should be heavier than those on ordinary 
track to allow for the recess in which the trough rests, and should 
be sawed so that there will be a minimum amount of work to 
get everything lined up. These ties should be of white oak or some 
other hard wood, and all ties should be tie plated. The practice on 
the Lake Shore is to use ties 8 in. x 10 in. by 8% ft. long. It is oe 
very essential to do this part of the work well, as the expense of wre 
renewing ties in such a place is very great; therefore any reason- £ 
able increase in first cost will soon be offset by the saving on Fig. 3—Outlines of Scoops Used in Tests. 
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Fig. 4—Details of Track at Troughs; Lake Shore & Michigan Southern. 











Fig. 5—Track Tanks at Springfield, Pa.; Lake Shore & Michigan Southern. 
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the size of the pipe supplying the troughs being determined by the 
minimum time in which it is desired to fill them. On the Lake 
Shore a 12 in. main is used, reducing this for the different inlets, 
and it takes 1144 to 2 minutes to refill the newer troughs after a 
locomotive has scooped. This filling is done automatically, the 


valves opening as soon as the water in the trough falls below a fixed 
level. On the older troughs the water is controlled by a man.-at 
the pump house, but on account of the personal equation of pump 
operators it is found much more satisfactory to make this filling 
In England a float system is used for keeping the 


automatic. 
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that all tile drains between tracks are connected to them and are 
thus much more easily maintained. The tunnels will also take care 
of the water in case of broken pipes and prevent the track from 
being washed out. 

Troughs vary in width from 18 in. to 28 in. and in depth from 
6 in. to 74% in. The majority of troughs at the present time average 
19 in. wide, 7 in. deep and 1,400 ft. long. The New York Central 
and the Lake Shore are using troughs 28 in. wide and 7 in. to 
74% in. deep, the length varying according to conditions. The ex- 
perience on the Lake Shore favors a trough 28 in. wide, 744 in. 
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troughs full and the same object is attained as with our automatic 
valves. 

The number of automatic valves per trough varies according 
to local conditions and class of traffic. ‘The practice on the Lake 
Shore is to put in three or four valves per trough—three where the 
inlets are a part of the heating system, and four where a separate 
heating system is provided. These valves are placed in small pits 
at the side of the track and are controlled by an equalizing pipe 
from the trough, connected to a small tank over each valve. In 
this small tank a float operates a pilot valve that in turn controls 
the main valve. From the main valve a pipe is run to each trough, 
being connected to the latter by a short piece of corrugated rubber 
hose. All of these pipes are run in small cross tunnels under the 
tracks. By the use of these tunnels and flexible connections all 
piping is easily got at, and changes due to expansion and contrac- 
tion, as well as changes in the level of the track, do not cause leaks 
or broken connections. Another advantage of these cross tunnels is 
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Fig. 7—Diagrams of Heating Systems. 





Section + 
Fig. 6—Details of Incline for Track Troughs; Lake Shore & Michigan Southern. 

deep and 2,000 ft. long. The old style trough was 19 in. wide, 
74% in. deep and 1,400 ft. long. This was all right for passenger 
trains, but freight trains running 25 or 30 m.p.h. and needing 5,000 











Section B-B. Section C-C. 


to 6,000 gals. of water in the tender required a greater length. The 
length was then increased to 2,500 ft. and was satisfactory from 
a freight train standpoint, but the difficulty of keeping the troughs 
level for this distance was great and it was finally thought best 
to reduce the length to 2,000 ft. and make the section wider. The 
main advantage of this wider section is in the greater quantity 
of water it holds. If a train takes water and for any reason the 
trough is not immediately refilled, a following train can still get 
water; furthermore, it is possible to scoop with a double header, 
the rear engine getting all of the water needed. Other advantages 
are the possibility of using a wider scoop as larger engines are put 
in service, and making a stiffer and more rigid construction in the 
trough itself. The main disadvantages of the wide section are, 
that with a badly adjusted scoop the waste is greater, and the cost 
of heating the water in winter is greater on account of the larger 
surface exposed. This increase in cost of heating is greater than 
the difference in exposed surfaces would lead one to believe, prob- 
ably due to the action of the wind. 

The question of a satisfactory incline at the ends of the trough 
to raise the scoop, if for any reason it is not raised before the end 
is reached, has always been one that has caused the maintenance 
departments a good deal of trouble and annoyance from the loss 
of ends and breaking of scoops, and other incidental damage. In 
England, where the practice of lowering the rails at track tanks 
is in vogue, there is very little possibility of this part of the trough 
causing trouble. On the Lake Shore the earliest inclines were 
quite short, consisting of a steel plate running over the end of the 
trough and spiked to the ties. These were replaced with an in- 
cline 12 ft. long, made of cast-iron and riveted to the bottom of 
the trough, with a steel plate beyond the end, spiked to the ties. 
Then for a while no incline at all was used; instead simply a board 
fastened to the end of the trough, and an auxiliary gate so arranged 
that if the board end was taken out this gate would swing around 
and stop the flow of water until the end could be replaced. Beyond 
the end of the trough a piece of sheet steel was fastened to the 
ties, and two short pieces of rail in line with the edges of the trough 
to guard against dragging brake rigging. These board ends have 
been quite satisfactory, but require a good deal of watching. At 
the present time the incline shown in Fig. 6 is being used. This 
incline is built in a very substantial manner, has been deliberately 
and severely tested, and has withstood all attempts to plow it out; 
also, on account of the length—20 ft.—it is found that at reason- 
able speeds scoops are not injured. The construction of this in- 
cline is virtually carrying the bottom of the trough up and over 
the end. A sheet of %-in. steel plate is used and this plate is 
riveted to the sides of a standard trough section, the space between 
the plate and bottom being packed with .oak fillers. The length 
of the incline is 20 ft. in the direction of traffic and 6 ft. on the 
outside to guard against dragging bralje-beams, etc., on trains run- 
ning against the current of traffic. his incline is used at both 
ends of the trough. 

When track tanks are used in cold climates it is, of course, 
neeessary to heat the water in some way to prevent freezing. The 
practice in England is to station men along the track and keep the 
troughs open by shoveling out the ice. Also, as their trains run 
at shorter intervals than ours, their troughs are being filled with 
warmer water more frequently. If the weather becomes too severe 
the track tanks are kept out of service. On one English road (the 
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Lancashire & Yorkshire) steam pipes are carried underneath the 
trough midway between the stringers on which the trough rests, 
and the water is kept from freezing by indirect radiation. This 
is possible with the English troughs, as they are higher than the 
rail, but it would not be practicable with the construction used in 
America. In this country there are two methods of keeping the 
water from freezing: (1) By blowing steam into the water at short 
intervals, and (2) by circulating the water in the trough by means 
of a pump and heater, or an ejector. Fig. 7 shows diagrammatically 
the different methods at present employed, and also a proposed 
method of circulating. Diagram 1 of this figure shows the usual 
method of blowing steam into the trough. A steam main is run 
from the boiler house to a box between tracks. In this box a 
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covered steam pipe runs the full length of the trough and at in- 
tervals of 25 or 30 ft. a small pipe runs to the trough. The diagram 
also shows the automatic valves and water lines. | 

Figs. 8 and 9 show the details of a four-track steam-heated in- 
stallation on the Lake Shore at Springfield, Pa., Fig. 5 being a 
photograph of the same. In a general way this covers all track 
tanks heated directly by steam. The difference between this and 
earlier installations is that here the steam pipe is carried above 
the level of trough and does not become filled with water, whereas 
the old method was to carry the steam main below the surface, and 
occasionally it would be split from end to end by freezing. The 
water connections are controlled by automatic valves and all piping 
under tracks is placed in concrete tunnels and joined to the trough 
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by flexible connections. The drawings show these features dis- 
tinctly. In Fig. 5 the valve pits can be seen at the side of the 
track; also the inclines show plainly in the foreground. It should 
be explained that the troughs of the two inner tracks in this 
view are the old, or 19-in., width, and, as may be seen, have been 
shortened to the present standard length. The outer troughs are 
the 28-in. width. Markers for night time are placed 150 ft. inside 
the ends of the troughs. They are switch lights, mounted on a 
short length of wrought iron pipe having its lower end embedded 
in concrete, as shown in Fig. 10. 

Diagram. 2, Fig. 7, shows diagrammatically the double-pipe 
circulating system used on the Pennsylvania and the Lake Shore. 
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Fig. 10—-Standard Marker for Track Troughs. 
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The water is circulated by an ejector and is heated by the steam 
while passing through the ejector. The arrows show the direction 
of flow of water. The water pipes and automatic valves are shown 
also. 

Fig. 11 shows the principal details of this double-pipe system. 
The top system of piping carries the hot water, and the bottom 
one brings back the cold water. The advantage of this system 
over the direct steam is that the track, as far as the maintenance 
work is concerned, can be handled in the same way as at other 
points, as there are no steam pipe connections in the way to be 
easily broken, and there is nothing between the tracks. The piping 
is all below the surface of the ground and wherever it is connected 
to the trough a flexible connection is used, so that neither expansion 
and contraction of trough or piping, nor section men working on 
the track, interfere with its functions. Trains passing over the 
direct-steam troughs occasionally have a loose brake rod and this 
may catch in the steam piping and pull loose all the connections 
to the trough. 

In diagram 3, Fig. 7, is shown a proposed improvement on 
the double-pipe system. It is proposed to use a single pipe the 
entire length of the trough for each trough. A steam main will 
be carried to the next-to-last manhole and ejectors installed as 
indicated. This will. cause a local circulation as shown by the 
arrows, and if one end of the trough requires more heat it can be 
easily furnished. The idea is to install all water pipes and the 
steam pipe in a common conduit underground so that whatever 
heat is lost by radiation from the steam pipe will be absorbed by 
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Fig. 11—Details of Water Supply Tunnels and Manholes for Two-Pipe Circulation System to Track Tanks. 
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the water pipes. The water supply and automatic valves are the 
same as on the two-pipe system. The advantages of the proposed 
system over the double-pipe system are: Less first cost and greater 
flexibility, as the circulation can be localized; heat radiated by the 
steam pipes is absorbed by water pipes; all pipes insulated and the 
heat loss minimized. 

Earlier articles on one or more features of this subject are 
given in the following list: 

Design of Kiesel balanced scoop, used by the Pennsylvania Rail- 
road, American Engineering and Railroad Journal, November, 1896, 
p. 283; Railroad Gazette, Jan. 8, 1897. 

Design of L. S. & M. S. scoop, American Engineering and Rail- 
road Journal, November, 1900, p. 344; December, 1901, p. 376. 

Design of N. Y. C. & H. R. R. R. scoop, American Engineering 
and Railroad Journal, May, 1901, p. 1438. 

Experiments with scoops, American Engineering and Railroad 
Journal, December, 1901, p. 392; July, 1900, p. 211; November, 1900, 
p. 344; December, 1901, pp. 376 and 392. 

Modern Water Supplies for Locomotives, Proc. American Ry. 
Master Mechanics’ Asso., 1902, p. 287; abstracted in Railroad Gazette, 
July 11, 1902. 

Le Genie Civil, Sept. 16, 1899; June 8, 1901. 

Railroad Gazette, Dec. 9, 1898. 

Bulletin International Railway Congress, September, 1903. 








The Sunnyside Yard of the Pennsylvania. 





BY F. H. SHAKESPEARE. 


The management of the Pennsylvania Railroad, having decided 
on building the New York extension with its two Hudson river 
tubes, four East river tubes, underground station at Thirty-third 
street and Seventh avenue, Manhattan, and the cross-town tunnels 
under Thirty-second and Thirty-third streets to the river tubes, 
was confronted with the question of how to provide suitable yard 
facilities for operating this terminal. The location of a large ter- 
minal yard in Manhattan was obviously out of the question, owing 
to the prohibitive cost of real estate, to say nothing of the im- 
probability of getting a franchise permitting its construction in 
the heart of the city. Having provided for a yard of very limited 
capacity in connection with the track facilities at the Manhattan 
station, the choice of sites for the main yards lay between Long 
Island and New Jersey, inasmuch as the Manhattan station was 
to be about midway between the ends of the tunnel. After consid- 
ering the proposed New York Connecting Railroad in conjunction 
with the Long Island Railroad (controlled by the Pennsylvania) 
and the probable first cost of yard construction, the location of 
the site was decided on in favor of Long Island. 

Near the eastern end of the tunnel extension is the Long Island 
Railroad’s passenger terminal station in Long Island City. Near 
it are the much congested North Shore freight yard and float 
bridges of the same company. From these terminals the Montauk 
and Main Line divisions of the Long Island run eastwardly on 
diverging lines which join again at Jamaica, some 10 miles away. 
About three miles out on the Main Line division is a junction point 
where a short line called the North Side division diverges to the 
northward; close to it is the line of the proposed New York Con- 
necting Railroad which is to make an all-rail connection to the 
New England states. All three of the above mentioned divisions 
are at present operated by steam locomotives, but in a few years 
electrification is to be extended so as to include nearly all the lines 
within the limits of Greater New York. 

The Atlantic avenue, Brooklyn, division of the Long Island is 
now operated with multiple unit electric trains, and it is intended 
to use this class of equipment for all suburban traffic both on Long 
Island and in New Jersey. At Harrison, N. J., and Jamaica, L. I., 
there are to be interchange yards, where the steam locomotives 
of through trains are replaced by electric locomotives for the run 
through the tunnel section. The Manhattan station will therefore 
handle trains of two classes, namely: Multiple unit suburban 
trains, and ordinary coach and Pullman trains drawn by electric 
locomotives. The Thirty-third street side of the station and the 
Thirty-third street tunnels have been designed for use principally 
by multiple unit trains. 

Following its usual custom, the Pennsylvania management ap- 
pointed a committee to take up this question of terminal yard 
facilities, decide on a definite location, and formulate a track plan 
from which detailed drawings could be made and preparations got 
under way for the work of construction. After various surveys 
and other investigations, this committee decided on a location in 
the “Sunnyside” district in Long Island City. The purchase of a 
strip of land was begun along the Main Line division, commencing 
about one mile from the East river, and extending eastwardly for 
two miles; the average width is about 1,500 ft. The plan (Fig. 1) 
prepared by this committee contained many interesting features. 
It included an interchange yard with space for motor storage, en- 
gine storage, coaling facilities, etc., it being the intention at that 
time to change the motive power at Sunnyside yard rather than at 
Jamaica. The yard proper was divided into six sections, and from 
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Fig. 1—Sunnyside Yard at Long Island City, As Originally Planned; Pennsylvania 





Yurmels 


Veer 











THE RAILROAD GAZETTE. 


-MarcnH 13, 1908. 








‘AyIQ. pues] Buoy 3© pueA jeulwmsdsy JoBuessteg JO} ubld }UdSexIg—Z ‘Bis 


i, / 
\- = / 
MQ / // fs /) 

"Se. tiny, Se ; j “if 
Ny . 

<,... . hy fel 
S i ~~ 

i a 





Ys of OF Pi oh 
SN Ria 
“EN a af eS a = 
—— ‘wy j . ~ 
= S NU, Rane / «/ ~ 


/ 








LDU | 
—_ 7 id Fy —~ 
Se <Z2Z 


—— SS AW \ - ns 
o> Zaros nny 
ON SS _ A 











NN 


Ww 














/ 











LL, Mh 














etinnnecsane MW A bhdbbdh 7 - = 


ap : - anche 5 Ll 








VL VL Uldde | lddldea 


Md eo tas 


i 5 Ws vai 
as AQUA ’ 
Se ————S——S—SSPL—LSSFW!]SSSSSsS eq 
\ ili TELL Z J 
buy rd AN Lala 3 
Af TIN - a 7 sr ——— 5 TIT OT 3 RS 
_ UO4 509 O i / c._ a WU 8105 YIN? YA IAN 4 
ian 4 
a ee WS 
~~ \ " 
e 
0 . ? 
\ é SS 
\ PLA ~ — 
Hen Yad jw 
/ Sig Vouredsuf 
: yun yayion 7 
fr Fé f 


a 


YN ™ 






































fy 








PYO/AMUAYUOP 4UBSAIA {OD {OU $1 
YIOM LOM INL,EMUOD YIIGM UO FHIDLL 
Silo, Psu0lsMyy 








LUALSPE SEMIS LUD -—-——-—— 
sadoys yps07 GEE MM YYYYYIYYY 


YIDL, 4IG(Y YA. ——————--— 

















344 THE RAILROAD GAZETTE. 


the head or westerly end of each a double-track line leads to the 
eastbound and westbound main tracks respectively, grade crossings 
being avoided by the use of track bridges. These sections were as 
follows: Two for Pullman cars, having a total capacity of 340 cars 
with an average of 17 to a track; two for coaches, having a ca- 
pacity of 375 cars, with 20 to a track; and two for multiple unit 
cars having a capacity of 700 cars with 24 to a track. In the mul- 
tiple unit sections, all tracks and ladders were to be electrified; 
in each of the Pullman and coach sections, all running tracks and 
ladders, and two yard tracks were to be electrified, it being intended 
to use these two yard tracks for receiving drafts from the Man- 
hattan station, the cars to be thence shifted and distributed by 
steam switch engines. This plan provided also a single-track con- 
nection leading around a three-track loop to the easterly end of 
the yards, so as to turn complete trains around. The work in- 
cluded, among other things, 14 distinct track bridges and about a 
mile of waterproofed subways as approaches to the tunnels. The 
total first cost was estimated at about $10,000,000. 

Negotiations with the city authorities were under way when 
the idea presented itself that the number of track bridges and 
the length of subways were rather excessive; also that the ground 
occupied (some 280 acres) was somewhat large for the storage of 
only 1,400 cars. After a decision by the late President Cassatt, a 
new plan was adopted, providing for a yard about 5,500 ft. long and 
1,550 ft. wide at its widest point. This has been developed as shown 
in Fig. 2. 

This new plan was made up in accordance with a basic change 
in the method of operation. The yard tracks were, so far as pos- 
sible, made continuous, rather than stub end; that is, nearly all 
drafts will be taken around the loop, entering at the easterly end 
of the yards and leaving at the westerly end. This will keep all 
yard traffic moving in the same general direction, avoiding many 
conflicting movements and lessening the danger of collision. The 
interchange yard was eliminated, satisfactory evidence having been 
produced to show that a saving in time of operation could be made 
by locating it at Jamaica. The idea of using steam switch engines 
was abandoned and it was decided to operate the whole yard eiec- 
trically. All crossings of tracks at grade were avoided by the use 
of track bridges. A freight classification yard, having a capacity 
of 400 cars, was provided for and has been located just north of 
and adjacent to the tunnel portals about half a mile from the East 
river. From here nearly all freight will be carried by means of 
a Y or switchback along the north side of the passenger yards to 
an elevated line crossing the passenger tracks and running south- 
ward for about half a mile to a junction with the Montauk division. 
The passage of freight through the Sunnyside yard is thus avoided. 

An investigation of the present passenger yard facilities at 
both Jersey City and Long Island City produced the following 
working information: At Jersey City there are two yards: the 
Waldo avenue, which is situated about 1144 miles from the station, 


and the Jersey City, which is adjacent to the station. 


Waldo Avenue Yard. 


ne WE TERNS ois S55 oe cena ig oiw a ais oOo xm ow os ee & rk 
ee eT ER a ee ey ee 320 cars. 

No. of cars per track, varies from ............. 2 to | ill 
M: AX. No. of cars inuvyard atone time............0800.. 2 | 
Pullman ears in yard RE ONC HIME. oo. 45s oie 0's 110 “* 
** Penn. R, R. cars in yard at one time ...... 140 ‘“ 
Average No. Pullman: cars per 26 brs... 3... 0s,06860% 1G0 = ** 
Penn, 8... care per 24 brs.............6.. 160 “ 
Maximum No; Pallmancars per 24 hrs.....5...6.+.. BO * 
ae Le oe od | teen 175 ; 


DI OR SUR BOIITERTEG iGo ea no ssw poo ose oe Ha Rete eiserslo 
Time at which maximum number of cars are in yard, 9 to 10a. m. 


This yard is used exclusively for through line and Pullman 
business, no attempt being made to separate the Pullman or dining 
cars from the coaches. The yard people think this is as it should 
be and also consider that a track holding 12 cars and one engine, 
or about 900 ft. long, is the most suitable length, even though the 
make-up sheet shows that few trains carry more than eight cars. 


Jersey City Yard. 


UID ODI ne he ca be we On ele w akin eee ee aeons 13 
gpa SR PRES ns Pike cho ias bos rsa ars Binet hs wk oles 158 cars. 
NO; COIS per track; VAPICS TOM 6.60. .ecwswcccs 4 to a 
Maximum No, of cars in yard at one time........... 75 «(** 
coaches in yard at one time ......... nS 
express cars in yard at one time...... 31° 
x mail cars in yard at one time ....... 30 
Average No. of express cars per 24 hrs..........2..6. 40 
Average No. of mall cars per 24 hrs, .......cesseee8 & 


Time at which maximum rumbe;y of cars are in yard....3 p.m. 

This yard is used for local, mail and express service. It is 
very much congested and to properly handle the present business 
should hav a capacity of 275 cars. The yardmaster recommends 
tracks having a capacity of 15 cars and a locomotive, or about 
1,050 ft. long, his idea being to handle two trains on one track. 
It is probable that 65 per cent. of the suburban service to Jersey 
City will continue to be handled at that point either by the present 
ferry or by the Hudson & Manhattan tunnels. 

At Long Island City there are three yards. 

Yard No. 1. 


OOS I RARE otc senng le oi Ka. wh mie a wale ies 60's o6 ales ems 20 
NN OR NE NNN 59 5556-9). ise w. Sw so'o Jared Sw Xi io ww 285 cars. 
CSTE, OE OE NEUE 6.6 0 6 ocd one. os seine 4.0. 650.0.6505 15° * 
CORR Cy AE MEINE CRIMI iin. bin 05 sid oe: a.0 66'S 6 02 013.0 8 
Maximum No. of cars in yard at one time .......... 285 ‘“ 


Time at which maximum No. of cars are in yard........ 11 a. m. 
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This yard handles the North Side division and through business. 
Yard No. 2. 
RO a UR is hes (a Sorc cow co hese torseavs, vib rar eie Le emcee ee eek 


DOTEE MCAMRCIEY 0 PEE os 5:6: olonkcs!s 015.6 able oo: 60.4 0 $06 ere'e 50 cars. 
ps. anaerd OE HORMONE JULBOM ip. oor0 sigscgrs wince wb 8G. 0 oereis 15 
CADRCITY Of BROVTGRG ELECK 3 5.35 iicc ince 00: 6 eee ow Lo 
Maximum No. of cars in yard at one time ......... 5 i. 
Time at which maximum No. of cars are in yard....... 11 a. m. 


This yard handles all the local business excepting the North 

Side division. 
Yard No. 3. 
Motal CAMAcity OF PAT .5 e650 6 6 6cce aie sin eee ple eevee oe 50 cars. 

This yard is used to store race trains and is always filled 
except during racing hours. 

During the maximum 24 hours, 556 cars run out of Long Island 
City. At 11 a.m. there are 450 cars in the yards, 45 of which must 
necessarily stand on the station tracks. The yard people here rec- 
ommended tracks having a capacity of 12 cars each. 

TRACK SPACING. 

Both the Pullman and Pennsylvania yard people agreed that 
tracks in the through coach yard should be spaced with alternately 
wide and narrow platforms, planking to extend to the rail and 
level with it; the narrow spacing leaving 6 ft. between cars and 
the wide spacing 15 ft. The wide platforms are covered by a shed 
with roof extending over the lower decks of the cars. These spac- 
ings mean that tracks are 16 ft. and 25 ft. apart, center to center, 
respectively. In the local yard a space of 4 ft. between cars, i.e., 
14 ft. center to center of track, is considered ample. 

WHEELING FACILITIES. 

In the opinion of the yard men, each wheeling track should 
be long enough to let five cars be worked at once, tracks to be spaced 
25 ft., center to center, and each track to have a pit under it. 
An overhead traveling crane should be provided, together with space 
for storing wheels and facilities for turning wheels and axles. 

PIPING IN YARDS. 

The coach and Pullman yards should be piped with separate 

lines for steam, gas and water, and also air for cleaning and for 
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brake testing; there should be, also, outlets for charging electric 
storage batteries. Details are as follows: 

Steam: Locate outlets at both ends and middle of all tracks. 

Water: Pipe all tracks with 100 ft. between plugs. 

Gas: Pipe all tracks with 100 ft. between plugs. 

Air for cleaning: Pipe all tracks with 100 ft. between plugs. 

Air for testing: Locate outlets at both ends and middle of all tracks. 

Battery charging: Wire all tracks with 65 ft. between plugs. 


BUILDINGS. 

The carpet cleaning shed should have platforms 15 ft. by 75 ft., 

and about 4 ft. above the ground; the vacuum cleaning system 

is considered preferable to the blower system. The following table 

shows the present floor space at the Waldo avenue yard, where 700 

men and 30 women are employed; also the floor space required to 
properly perform the work: 


Pullman Store-Room Space and Requirements. 


Present. Required. 
Heavy material storeroom.......... 800 sq. ft. 1,100 sq. ft. 
Miscellaneous storeroom .......... 2.500 “** 3,800 < 
Clean linen storeroom ............. T5000 < 2,600 <“* 
Soiled linen storeroom............. 2,000 * 4000 * 
Cleaners’ equipment storeroom..... 360 * 900 “ 
Plumbers’ Stereroom .... 5.66 <0.0 00 00 360 =“ 20 6CtiCsS*; 
Carpenters’ StOFErOOM $< . <...6 660 scene 600 * 7200 6=«(* 
COPDCL BUCTEROOM 6. oo5 6 66.6. 5:00 030.5 5.4:978 woo 3% HaG0.  ** 
RUGROED ALGROLDOOD colers 60.0 «10. 0: su8, a:005% ave 600 = ** 7,200) 6 
PGEters’ StOPELOOM occ. sos coe ses oe 00 | 1,200 * 
Commissary stOreroom .... 0. scenes 3,600 * i,200. 0 * 
Supt. and foreman’s office ......... 360 * 900 * 


If the soiled linen is placed on the second floor, an elevator 
for raising and a chute for lowering the linen should be provided. 
Ample toilet facilities should be provided throughout the building, 
the porter’s room having separate toilet and bath facilities. The 
refrigerating boxes in the commissary should be cooled by refrig- 
erator plant rather than by icing. 


Pennsylvania Railroad Buildings. 


At present. Bo singe 
MERULORT RDIBC 6 ieccshid cs erence 1,850 sq. ft. _— sq. ft. 
Maintenance-of-w ay storeroom ..... 8,500 “ ,400 
CREDORTCE BOD 6... 5 0:0:60« 0 iss 096 010% 1,000 * ae 400“ 
PC NONE a. 6 6's wid a1 wane 698) Od wou to. 
SUCGMMETCPS “POOM. 6.6. isis. 551s na saa or 750 =“ iae0. * 
Be ee ey aera ae aay «| * 340) + 
RETAN RARE, POON, a 5. 5 dee eseie: 50a oie seis oie: ot a0o * 
NMI Stanek Sofia ca ts alsa raxcattotenaiacrare eres 600 “ 1.200 * 
WAPOMONEREN DETICE 6 ojacene oi0i6 5 o:30 dies 450 “ 900 = * 


The following amounts of waste, cleaning and lubricating oils 
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are used per month, and a suitable building should be provided for 
the storage of the same together with about 300 sq. ft. each for 
Pennsylvania Railroad and Pullman paints: 

Storage-room re- 


Used. quired for: 

Pullman: cleangine 2... <6 .0dcdcens 40 bbls. 80 bbls. 

= MORGQUGUE -2.5.0 hess ee hee 30. “* 60 : 
o COCEGR WAS 2.25 ccc 16 bales. 30 bales. 

Penn. R.R., cotton waste......... 5% “ 1G ** 
ee ia woolen waste ....... 1%* ie 

Galena winter oil.... 40 bbls. 60 bbls. 

Galena summer oil ... 40 bbls. 60 bbls. 


The general sentiment of all the yard people is opposed to 
narrow gage tracks for trucking purposes between the standard 
gage tracks. It is also agreed that a single post inverted umbrella 
shed is preferable to any other type. 


ELECTRIFIED SERVICE. 

There are at present about 150 motor cars and trailers in the 
Long Island Railroad electric service. The officials in charge of 
this equipment recommend a spacing of 14 ft., center to center, of 
track for the multiple unit storage yard, thus giving 51% ft. between 
ears. 

INSPECTION PITS. 

The motor cars are inspected on a mileage basis, cars going 
over the pits after having run 750 to 800 miles on the road. With 
the present service, this averages once in four days. The pits now 
in use have a capacity of four cars each, all light repairs being 
made while the cars are over the pits. Owing to the excessive 
weight of the motor cars and trucks, heavy work, such as wheel- 
ing, or repairing motors, is done at the repair shops. Pits having 
standing room for seven cars are recommended so that an entire train 
can be inspected over one pit. The pits now used are of concrete, 
421, in. deep from top of rail to bottom of pit, bottom being slightly 
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concaved. The pits are lighted, piped with air which is used for 
blowing motors, and are steam heated. There is no third rail along 
the pits, current being delivered through an overhead trolley. Tracks 
on the inspection pits are spaced 14 ft., center to center. 

From the above mentioned investigation, it will be seen that, 
in order to handle business of an amount equal to that carried 
at present, yards must be provided having a capacity of at least 
840 cars, about 500 of which are used on through service. In the 
course of a very few years, all the local or suburban trains will 
be made up of multiple unit equipment and consequently have been 
considered as such in the design. : 

In developing the plans for the Sunnyside yard and contem- 
porary improvements, the following general ideas were kept in mind 
and the design made to conform thereto: Separation of multiple 
unit equipment from ordinary coach and Pullman equipment; main 
tracks separated from the yard proper and the running tracks lead- 
ing thereto, by being placed on a different level; no crossing of 
running tracks at grade; all switches to be designed so as to allow 
as many parallel movements as possible without unduly compli- 
cating the track situation or greatly increasing the cost; running 
tracks and connections between the main tracks and yards arranged 
so as to allow an alternative route for each movement, these alter- 
native routes being widely separated so as to prevent the yards 
being tied up and blocked by a serious derailment or wreck occur- 
ring at any particular point. In the design of the Sunnyside yard 
and the Manhattan station provision has been made for two addi- 
tional tunnels under the East river, which, when built, are to run 
under Thirty-first street, Manhattan. The city of New York has 
required the construction of two viaducts carrying streets'over the 
yard approaches, one over the freight yard, and three over the 
Sunnyside yards proper; also three bridges carrying the main tracks 
over streets east of the yards, as well as the elimination of several 
grade crossings on the Long Island City passenger line. 

Approaching the Sunnyside yards from the west there will be 
10 main tracks, four from the Long Island City station and six 
from Manhattan by way of the river tunnels. At the easterly end 
of the yards there will be eight tracks, four leading to the Main 
Line division, two to the North Side division, and two to the New 
York Connecting Railroad. These main tracks meet and are joined 
by a system of interlocked switches, so arranged as to allow three 
trains to pass in each direction at the same time. In connection 
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with these switches, connections will be provided whereby an occa- 
sional interchange of steam and electric locomotives may be effected. 
Throughout the limits cf the Sunnyside yard, all westbound main 
tracks lie together and all eastbound tracks together. This track 
arrangement was made possible by a crossing of the tunnels be- 
tween the portals and the river on the west, and an arrangement 
of two-track bridges on the east. From the portals eastward all 
tunnel tracks are in waterproofed subways to a point where the 
top of rail is 8 ft. above the mean high tide level. Just beyond 
the ends of these subways the tracks have been so graded as to 
prevent surface water from draining towards the subways and tun- 
nels. This was accomplished as shown in Fig. 3. Beyond these 
points, which are in the vicinity of the Thomson avenue viaduct, 
all main tracks are carried eastward on a rising grade, thus passing 
through the yards on a level some 20 ft. higher than the yard tracks. 
A station is contemplated just east of Thomson avenue, whereby 
passengers may transter to the trolley cars or other transit facilities 
which will be in operation over the Blackwell’s Island bridge. The 
general principles followed in making plans for main tracks are 
as follows: Standard spacing of 13 ft., center to center, wherever 
possible; no masonry walls or abutments placed closer than 8 ft. 
irom center of track to face of masonry; all grade tangents con- 
nected by vertical curves having a radius of 30,000 ft. or more; 
horizontal curves kept as low in degree as possible and easements 
provided in case of a curve sharper than 2 deg. 30 min.; No. 15 
frogs used for all connections in the main tracks. 

Near the subway-ends are connections from the main tracks 
to running tracks which lead to and from the yards. The east- 
bound running tracks pass along the southerly side of, and on a 
lower level than the main tracks, leading thence around the loop 
to the easterly end of the yards. Provision has been made for the 
ultimate construction of four loop tracks, one from each of the 
New York lines and one from Long Island City. In addition to 
the loop tracks these will be, ultimately, a double-track connection 
to the yards passing under track bridge No. 6 as shown in Fig. 2. 
Previous to the construction of No. 6 bridge, a single-track emer- 
gency connection will lead from the westbound main tracks at the 
interlocking plant down along the embankment so as to connect 
with the yard tracks adjacent to the motor storage space. On the 
plan in Fig. 2 the following points of interest should be noted: 
Running track heading to loop from line B (Thirty-third street, 
eastbound) is crossed over other loop tracks, thus affording a route 
for multiple unit trafiic to the yard, independent from the routes 
used by coach and Puliman or combination traffic; an emergency 
connection from main eastbound tracks to this multiple unit run- 
ning track near bridge No. 3; an emergency connection located west 
of Line A portal between Line C (Thirty-second street, westbound) 
and running track to Long Island City. On the loop is a system 
of switch work whereby drafts may be passed to either the multiple 
unit section or the coach and Fullman section of the yards. 

From the loop switching plant, multiple unit equipment may 
be sent direct to the storage yards or may be diverted to the in- 
spection pits, whence it may pass on to the storage yards or, again, 
be diverted to the repair shops. The multiple unit storage yard 
will, ultimately, have 42 tracks, each with 800 to 900 ft. of clear 
standing room, thus giving a total capacity of 550 cars. These 
tracks are divided into seven groups of six tracks each, the tracks 
in each group being spaced 15 ft., center to center, with spaces 25 ft. 
wide between groups. The westerly or leaving ends of these tracks 
are connected to a double-track ladder, and the easterly or enter- 
ing ends to a three-track ladder. The reason for three tracks on 
the easterly end is to provide for some switching movements and 
also to allow drafts to leave the yard by these easterly ladder con- 
nections, as would be necessary in case of a movement to line E 
(Thirty-first street, westbound). The spacing of 25 ft. between 
groups of tracks was necessary to allow the introduction of slip 
crossings in the near ladder without fouling the adjacent track in 
the next group. 

The coach and Pullman storage yard consists of 11 tracks, 
spaced alternately 25 ft. and 16 ft., center to center, and 35 tracks 
divided into groups of six tracks each with a spacing of 14 ft., 
center to center, between the tracks of each group and 19 ft. be- 
tween groups; these tracks vary in length from 950 to 1,100 ft. 
of clear standing room and have a total capacity of 600 cars. The 
southerly or leaving ends of these tracks are connected to a three- 
track ladder, the far track of which serves to connect with a small 
storage space for electric locomotives or motors. The northerly or 
entering ends of these tracks are connected with a ladder increas- 
ing from one to five tracks as the number of storage tracks con- 
nected thereto increases. While the general design of the Sunny- 
side yards is such that much switching of cars will be avoided, yet 
it has been thought best to provide the above-mentioned five ladder 
tracks with connections which will let a considerable number of 
switching movements be made without interfering with the move- 
ment of drafts entering the yard. It is the intention to equip at 
least one track in each greup with inspection pits. With a track 
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Spacing of 14 ft., center to center (15 ft. where column foundations 
for viaducts are introduced) it will be noted that by removing each 
third track and lining over each second one of the remaining two, 
a spacing of 26 ft. and 16 ft. may be obtained, thus affording a 
ready means of increasing the number of wide spaced tracks should 
traffic conditions require it. A yard for private cars, with a time- 
table, has been provided as shown on the plan. 

A. portion of the space within the loop has been utilized in the 
design for an additional storage yard, having stub end tracks with 
a total capacity of 350 cars. The construction of this yard is not 
contemplated for some years as yet. Throughout the yards, all 
ladders and running tracks have been spaced 13 ft., center to center, 
and all connections have been designed for No. 8 frogs except at 
the loop switching plant, where a few No. 10’s and No. 12’s were 
found necessary. 

The various yard buildings will be in the space lying between 
the multiple unit section and coach and Pullman section of the 
yards. There will be stairways for the use of yard employees 
leading from these spaces to two of the street viaducts crossing 
the yard; also an incline driveway leading to the Honeywell street 
viaduct. Among the various buildings contemplated are the fol- 
lowing: Pullman store building, motive power store building, Penn- 
sylvania Railroad service building, storage battery house, bunk house 
for yard men, carpet cleaning sheds, wheel crane shed and crane, 
multiple unit inspection sheds, multiple unit repair shops, car in- 
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quires the moving of 3,000,000 cu. yds. of earth, the driving of 
300,000 lineal feet of piling, the erection of 200,000 cu. yds. of con- 
crete masonry and the laying of some 73 miles of track. The esti- 
mated cost is about $7,000,000. 








Coaling Stations on the Belen Cut-off. 





Illustrations are shown herewith of the locomotive coaling sta- 
tions on the Eastern Railway of New Mexico, better known as the 
Belen cut-off of the Atchison, Topeka & Santa Fe, which was re- 
cently compieted between Belen, N. Mex., and Texico, on the Texas- 
New Mexico boundary. 

The terminals for the eastern end are located at Clovis, N. Mex., 
10 miles west of Texico, where the conditions were particularly 
favorable for a model arrangement. The coaling plant, which is 
shown on page 347, is built of reinforced concrete and steel. The bin 
nas a storage capacity of 750 tons and four tracks are served, two- 
outside and two underneath. The bin is filled by a belt conveyor. 
The receiving track is 250 ft. away, has room for 10 cars and is 
sloped 1 per cent. for ease in moving the cars across the hopper. 
The elevating capacity of the belt is 120 tons an hour. The incline 
for the belt conveyor is of steel frame construction and the roof 
trusses over the bin are steel. All siding and roofing on the plant 
is “asbestos protected metal.” 

Coal is weighed in steel hoppers suspended on a special “Buffalo” 
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Coaling and Cinder Plant at Belen, N. Mex., Under Construction; Atchison, Topeka & Santa Fe. 


spector’s building, oil house, air compressor plant, heating plant, 
pump house, yardmaster’s office. 

In excavating near the space set apart for multiple unit repair 
shop, a very good supply of water has been found. It has been de- 
cided, therefore, to build a reservoir located south of the main 
tracks and within the loop, thus placing it high enough to supply 
by gravity flow the whole yard and also the Long Island City power 
house. A pump house and wells are to be located near the Honey- 
well street viaduct and within the space for buildings. 

In a yard so large as that to be built at Sunnyside, the problem 
of handling supplies, etc., is quite serious. In this case, a system 
of telpher tracks has been designed whereby the overhead single- 
rail] trolley, or telpher, can be used to meet this need without in 
any way interfering with the train movements or other operations 
of the yards. These telpher cars are to carry linen, storage bat- 
teries, commissary and other supplies, and even employees, back 
and forth between the yard buildings-and the various tracks. The 
layout of telpher tracks is shown in Fig. 2, and the methods of 
supporting them are as in Figs. 4 and 5. 

Construction of the Sunnyside yards and approaches was com- 
menced about January 1, 1907, and the yards will probably be put 
in operation some time during the year 1910. The construction re- 


pipe-level scales, having plus and minus beams and a type register- 
ing device to record on the coal ticket the exact weight of coal 
taken on a locomotive. 

In addition to the coaling plant is a novel cinder handling plant, 
seen at the right in the photograph. Underneath the two tracks 
passing under the coal pocket are cinder pits lined with fire brick. 
Between these two pits is a hoisting tower of steel construction 
in which travels a pair of large Holmen buckets. These buckets 
automatically operate gates which deliver the cinders to the buckets. 
At the top of the tower the buckets automatically deliver their load 
to steel-lined cars working in time with the elevator and oper- 
ated by it, a system recently patented. These cars, which dump 
and close automatically, deliver the cinders to a concrete storage 
bin a short distance from the elevator, arranged to deliver to rail- 
road cars underneath. Both the cinder plant and coaling plant are 
worked by electric motors. 

In connection with the coaling plant is a reinforced concrete 
sand storage bin. The sand is elevated by the belt conveyor and 
discharged into a bin under the coal pocket. A stove dryer and 
screens are so arranged that the sand is dried and screened with- 
out hand labor. The dry sand is raised by compressed air. 

At Taiban, 45 miles west of Clovis, is the coaling plant shown 
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herewith. This is a wooden frame plant of 250 tons storage capacity. 
The coal is elevated by means of large Holmen buckets in the usual 
manner. Another plant is located at Yesso, 42 miles west of Taiban, 
and is a duplicate of the Taiban plant in all respects. 

The next plant is at Vaughn, 43 miles west of Yesso. There 
is a novel feature connected with this plant, which is also 
shown. The coal is received on a track about 48 ft. from the 
storage pocket. A Holmen elevator and Barrett automatic tram 
car system is used to convey the coal to the storage pocket as 
described for the cinder plant at Clovis. 

A sand plant is also a part of the equipment at this place. 
The sand is elevated in the Holmen buckets and discharged into a 
reinforced concrete bin between the elevator tower and the coal bin. 
The sand gravitates through a stove dryer, over screens and into 
a steel drum from which it is blown to the dry sand bin by com- 
pressed air. 
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car system it is delivered to the coal bin, 135 ft. from the receiving 
track. Two kinds of coal are handled here and to prevent their 
getting mixed, the receiving hopper is divided into two parts. One 
Holmen bucket handles the coal from each hopper and the tram 
cars deliver the coal independently. to their respective bins. A 
Holmen-Barrett cinder plant here is a duplicate of the Clovis plant. 

With the exception of the Clovis plant all the plants are equipped 
with the weighing hoppers mentioned with the Clovis plant, and 
all but this plant are driven by “Ohio” gasolene engines. 

The plants were all designed and built by Roberts & Schaefer 


Co., Chicago. 








A molder employed in the Baden State Railroad shops at Karls- 
ruhe was elected on the Social Democratic ticket a member of the 
city common council. The railroad authorities informed him that 
if he accepted this office he would be discharged from the State 
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Coaling and Cinder Plant at Clovis, N. Mex., on Belen Cut-Off of the Atchison, Topeka & Santa Fe. 


A coaling plant at Willard, 55 miles west of Vaughn, is a dupli- 
cate of the ones at Taiban and Yesso. Another at Becker, 39 
miles west of Willard, is also a duplicate of these in general design, 
but of 350 tons capacity. 

The plant at Belen, the western terminus (page 346) is like the 
one at Clovis, except in the method of elevating coal. This is done 
in Holmen buckets, and by means of the Barrett automatic tram 














Coaling Plant at Taiban, N. Mex.; Belen Cut-Off. 


‘ Railroad service. In the Baden Parliament Social Democratic mem- 


bers declared this notice to be in contravention of a citizen’s rights. 
The Prime Minister answered that the action of the government 
was due to the fact that the Social Democratic party regards as 
one of the most important means of obtaining its ends strikes by 
workmen, and especially by railroad men. The State Railroad man- 
agement is responsible for the regular and uninterrupted operation 
of the railroads in the interest of the public at large, and cannot 
keep in its service any man who openly declares that it may become 
his purpose to prevent such regular and uninterrupted operation. 

















Coaling Plant at Vaughn, N. Mex.; Belen Cut-Off. 
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Station Standards; Virginian Railway. 





In the previous articles (see Railroad Gazette of March 15 and 
August 23, 1907, under caption “The Tidewater and the Deepwater 
Railways”) the general features of the road and the methods of 
track and bridge construction were considered. The same system 
of standardization that has already been outlined has been carried 
on to other departments of the work. 

It is not often, however, that railroad standardization is carried 
to such an extent as to include the station buildings and section 
men’s houses, so that they can be built and located where desired, 
without further attention from the engineering department. This 
has been done in this instance, and is working successfully. The 
plans, as prepared, could only be made applic- 
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wooden columns. The ticket office at one end has a width over 
the partition walls of 11 ft. and extends the whole width of the 
building. The total length of the ticket office and waiting room 
section of the building is 34 ft., of which the waiting room occupies 
23 ft. Beyond this is an open driveway 11 ft. wide and then a 
freight room occupies the remaining 23 ft. of the plan. The floors 
of these freight rooms are either on the ground or raised 2 ft. 11 in. 
above the level of the waiting room floor. The intention is to use 
the rustic station with an elevated freight floor in the tobacco 
country of Virginia, while that with a low floor will be used in 
West Virginia. The interior finish of these stations is essentially 
the same as that of the design already described. Externally they 
have a rubble chimney for both the ticket office and waiting room, 





able to places where the conditions to be met 
are practically uniform; but as there are no 
large towns along this line, the plans are ap- 
plicable to nearly every place upon it. The 
original plans were of three main types; one 
for towns of considerable size; one for small 
places in Virginia, and one for small places 
in West Virginia. Later it was found that a 
modification of these would be required in cer- 
tain localities. For exampie, new stations 
were designed for use,in the tobacco section 
of Virginia for both large and small towns; 
and, in West Virginia there has been a re- 
vision of the plans for small towns. The 
reason for the distinction made between the 
two states is that the laws of Virginia require 
separate waiting room accommodations for 
white and colored people, while those of West 
Virginia do not. The first design of station 
for iarge towns is 80 ft. long by 22 ft. wide. 
The second is 70 ft. long by 26 ft. wide, and 
both are combination. freight and passenger 
stations. The original station for small Vir- 
ginian towns contains waiting rooms for white 
and colored passengers and a ticket office and 
a freight house and measures 60 ft. by 22 ft. 
That for West Virginia has but one waiting 
roorn, the ticket office and freight house, and 
measures 40 ft. by 16 ft. 

Of the smaller sized stations of the orig- 
inal design that at Mullens, W. Va., is typical. 
It is a frame building and the specifica- 
tions permit that the rough framing shall be of either white, Norway 
or southern pine, spruce, Pennsylvania white hemlock or fir, pro- 
vided only that it is sound and free from defects. The interior 
finish is in natural wood, kiln dried and varnished on the exposed 
surfaces. The flooring of the offices and waiting rooms is of quarter 
sawn Carolina pine or maple of 214 in. face and % in. thick and 
matched for the whole length. The baggage and freight house floor- 
ing of all stations is of 2-in. southern pine 6 in. wide, quarter 
sawn and smooth. The exterior is given three coats of standard 
paint, one priming coat and two finishing coats, the body color to 
be a standard light yellow with white trim. Six settees are pro- 
vided along the walls of the waiting rooms, and these are made of 








Station at Mullens, W. Va.; Virginian Railway. 


which gives them the characteristic feature of the other buildings 
of the country, and it is the intention to plant climbing vines about 
the one at the end of the building. This will be an innovation and 
add to the attractiveness of the structure. 

The floor plan of the 60-ft. by 22-ft. station for small towns in 
Virginia is the same as that of the larger 80-ft. by 22-ft. station, 
except in dimensions, and the inside and outside finish is like that 
of the smaller West Virginia stations. 

The 80-ft. by 22-ft. station, of which that at Brokneal, Va., is a 
sample, has a freight room at one end 34 ft. 6 in. long and two 
waiting rooms for white and colored people respectively, each with 
a width of 21 ft. 9 in. at the back and 16 ft. at the front, where the 
ticket office is located. In modifying this de- 
sign, the building has been widened to 26 ft. 
and the waiting rcoms placed one back of the 








other at one end of the building with the 
ticket office between them and the freight 
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room. These stations are also frame buildings 

































































Side Elevation of Rustic Combination Station. 


%-in. oak or ash slats with V joints screwed to cast-iron brackets 
or supports of the form shown. These specifications as to finish 
also apply to the larger sized stations. 

In the Mullens and similar stations the waiting room has an 
inside measurement of 10 ft. by 14 ft. 10 in., or the full inside width 
of the building; the ticket office has a width of 6 ft. 6 in. and the 
freight house 21 ft. 4 in. The latter has sliding doors at the front 
and back and, on the track side, has a gangway of 4-in. planks for 
an approach. In the second design of “rustic stations,” as they 
are called, the total plan of the building covers an area of 62 ft. 
by 16 ft. with an operator’s window at the ticket office end project- 
ing 5 ft. 6 in. on the track side. This projection is merely the ex- 
tension of the ticket office out to the edge of the overhang roof of 
the platform. This roof is carried at its outer edge by eight round 





| AE A fl erected to the same general specifications as 
| | HI I | | H the smaller stations and with the same inte- 
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be necessary to make station or water stops 

and where no freight will be received. Such 
a place, for example, as Elmore on the Deepwater section, 
where there will be an assembling yard and water tank. Here it 
will be necessary to have an operator and accommodations have ac- 
cordingly been provided for such passenger traffic as may offer, The 
outside dimensions of the building are 12 ft. by 30 ft., and it is 
divided in the plan into two rooms; one a waiting room and one 
for the operator. The interior and exterior finish is the same as 
that of the standard stations, and it has the same large opening 
between the two rooms filled with a wire mesh that obtains in the 
case of the other buildings. 

This standardization of station buildings is possible, of course, 
only for small towns. For large places special designs would have 
to be prepared, and this has been done in the case of the road’s 
large places, Norfolk and Roanoke. Here there will be a yard and 
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a freight house of dimensions suited to the requirements of the 
cities. The passenger stations have not yet been designed. 

The layout of the tracks and building is given on the plan. 
These are located at the south side of the city at the crossing of 
the Roanoke & Southern or the Winston-Salem division of the 
Norfolk & Western. The passenger station will be 40 ft. wide by 
150 ft. long and will be approached by a screening driveway from 
Jefferson avenue along which there is a line of street cars. This 
street will be raised about 5 ft. to meet the grade of the road. The 
road is single track and will have a connection with the Norfolk 
& Western over a 13-deg. curve, and there will be a long passing 
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platform will be spaced on 38-ft. centers so that a string of five 
cars can be spotted in front of the house, each with its door opposite 
one in the house. Scales will bé placed near the center of the floor 
of the first section to be built, and this will be completed with a 
brick end wall, which will afterwards form a brick firewall extending 
up through the roof. 

A basement with a headroom of 8 ft. will be located beneath 
the offices and will be used as a heater room. The floor of this 
space will be of waterproofed, reinforced concrete on a screening 
foundation, the whole having a thickness of 21 in. 

The roof is carried by a simple wooden truss and the 

whole floor space will be clear and unimpeded 
------ . by columns. These trusses are spaced on 19-ft. 
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Plan of Standard Combination Passenger and Freight Station. 


siding in front of the depot, with a track leading off to a double-. 


track siding in front of the freight depot with space left for addi- 
tional tracks when the traffic offered may require it. Beyond the 
freight house there will be a number of team tracks as shown. In 
all of this layout the plans have been prepared for present construc- 
tion and future extension. 

The freight depot, as designed, will have a width of 40 ft. and 
a length of 231 ft., of which but 134 ft. 11 in. will be built at present, 
and the remainder added when the requirements of the traffic shall 
demand it. The part to be built first will be the east end and will 
include the offices. The building is to be of brick set on concrete 
foundations of 1-4-714 mixture except around the basement beneath 
the offices, where a 1-3-6 mixture is to be used. Provision is made 
in these foundations for expansion and contraction due to variations 
of temperature by the use of vertical tarred paper joints. The piers 
for the posts supporting the freight house floor are also of concrete 
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| centers. Skylights are put in each slope on 
38-ft. centers so that there is ample light ad- 
mitted from above. The curbing around these 
skylights is to be of white pine with wooden 
bars glazed with %-in. ribbed plate, shingled 
and set in putty.with clips. The roof cover- 
ing will be of No. 1 American Bangor slate 
laid with a 3-in. lap. 

The drainage of the roof water is provided 
for by five down-spouts on each side. Those 
on the track side deliver into a 6-in. vitrified 
sewer pipe that leads. down the side of the 
builaing to the ends where it empties into 
8-in. pipes that run across the ends of the 
building into a sewer opposite the center of 
the building and set some distance out from it. 
At the back corners where the 8-in. pipes turn 
from the ends, lamp or cleaning holes will be 
placed, and at the sewer opening there will 
be the usual manhole and cover. In this way 
the water from the roof is led away from the 
foundations at once and the seepage of damp- 
ness beneath the building will be avoided, 
as the pipes are run at a minimum distance 
of 4 ft. from the walls. 

The offices are to be finished in natural wood, with rubbed down 
shellac, followed by two coats of hard oil rubbed down to an egg- 
shell gloss. 

This is the only large freight house that has, thus far, been 
designed, as there is no need of so extensive a provision at other 
points along the line. Work is also in progress on the yard that 
will be located at Roanoke. 

Roanoke Yard.—This yard is the only one of any magnitude that 
has, thus far, been designed, and even this is small in comparison 
with other distributing and classification yards that have been built 
in recent years. The reason for this, at so important a point as 
Roanoke, is that the traffic that is expected will consist almost ex- 
clusively of coal bound for tidewater and originating on the Deep- 
water section. This traffic will be made up and classified in the 
Princeton yard, which will be the main point of assembly for the 
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Combination Passenger and Freight Station at Brookneal, Va. 


of the 1-4-7144 mixture, and these are spaced on 9 ft. 6 in. centers 
longitudinally and 9 ft. 5 in. centers transversely. Everything is 
carried down to at least a foot below the natural surface of the 
ground, or as much lower as may be required in order to get a good 
footing. The floor of the freight house is carried on 12 in. x 12 in. 
posts capped by 12 in. by 14 in. girders, upon which 2 in. by 12 in. 
joists are laid on 12-in. centers, over which the 2-in. flooring is 
laid. The top of this floor will be 4 ft. 6 in. above the base of the 
rail and will have a drop of 2 in. in the slope of the outside plat- 
form, so that the latter will be 4 ft. 4 in. above the base of the 
rail. This platform, which will be on the track side only, will 
have a width of 8 ft. 2 in. The sliding doors opening upon the 


road as well as that from which the empties will be distributed 
among the mines. Hence both east and westbound trains will for 
the most part pass through Roanoke without breaking bulk. 

The total length of the Roanoke yard is about 7,800 ft. and 
it is located almost entirely west of the passenger station at 
Jefferson avenue. The layout is somewhat peculiar and is based 
upon the exigencies of the case and the topographical limitations 
imposed. In general the yard follows the bend of the Roanoke 
river, whose banks it reaches a short distance west of the round- 
house. On entering from the east there is a lead from the main 
line to the left which runs parallel to the same for the whole length 
of the yard and forms a passing track. Before reaching the pas 
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senger station there is arother lead to the left which branches into 
the double track in front of the freight house already referred to 
with two extra tracks that may be used for storage. The total ca- 
pacity of these four tracks from a point east of the freight house 
to the switches giving access to the team tracks is 114 cars. This 
team track yard is placed between the freight hcuse and the storage 
yard and is arranged with double blind-end tracks with a screening 
driveway approach to one side of each track. These have a total 
capacity of 126 cars, and beyond, between the team tracks and the 


West Bound and Storage Yard- 
W Tracks. 7435 Cars 
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in that, as already explained, there will be very little breaking up 
of the trains. On entering from the west the trains come in over 
the passing track and switching lead and in upon the eastbound 
tracks. The engine is cut off from the train and passes on directly 
to the roundhouse. The caboose is cut off and hauled back and 
thence around the running track to the south to the caboose tracks, 
and whatever classification may be needed will be done over the 
latter at the east and the running track extending down past the 
freight station, the cripples being taken out and dropped in on the 








Plan of Freight Yard and Station at Roanoke, Va.; Virginian Railway. 


roundhouse, is a storage yard composed of 18 blind tracks served 
by a single ladder track and having a capacity of 300 cars. As 
will be seen from the engraving, the switching lead for all of these 
tracks is one running parallel to the main line and extending down 
into the eastbound yard, where it is to be used as far as the necessi- 
ties of the string of cars being handled will require. 

The roundhouse is to be in the angle formed by the line of 
Jefferson street and Prospect avenue. At present a house of 10 
stalls will be erected but provision will be made for extending it 
by 20 stalls, making it 30 in all, as soon as it may be needed. The 
coal trestle, water column and sand pockets are placed between the 
incoming and outgoing tracks, with ash pits set in the incoming 
tracks, and these are doubled at that point. The coal pockets have 
a length of 200 ft. and stand 30 ft. above the tracks, being reached 
over a trestle on a 5 per cent. grade. 

The repair tracks are south of the approach tracks to the round- 
house and are served by a single ladder track that is extended by a 
switching lead running along the southern side of the main yard 
and connected with it in such a way that cripples can be taken to 
the yard and the repaired cars removed and placed in either the 
east or westbound yards without interfering in any way with the 
engine movements to or from the roundhouse. 

Next to the repair tracks come those for cabooses and the wreck- 
ing train. This arrangement of caboose tracks necessitates special 
switching for the caboose both on incoming and outgoing trains in 
each direction. 

The neck of the yard is formed below the Franklin Road 
bridge, which is about 3,000 ft. west of the eastern end of the yard 
or near the middle of the same when it is considered as a whole. 
At this point there are five tracks; that on the north is the main 
line, then comes the passing track, then two cross-overs and engine 
tracks, and last the switching lead for the repair tracks. 

The east and westbound yards lie side by side and, except for 
the arbitrary assignment of tracks to the two, are essentially a single 
yard consisting of 14 tracks exclusive of the running track at the 
south side and the passing track at the north, and having a com- 
mon ladder at each end, that at the west end being run into the 
passing track and then used as a switching lead. The total capacity 
of the yard is 1,128 cars, of which 1,385 are assigned to eastbound 
and 743 to westbound traffic. 

The movement of the cars through the yard will be very simple 




































































Standard Water Tank; Virginian Railway. 
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repair tracks to which a direct lead is provided by way of the 
ladder from every track in the yard. 

Entrance to the westbound yard is effected in a similar manner. 
The train leaves the main line at the first switch and runs over 
the passing or running track by way of the cross-overs beneath the 
Franklin road bridge to the yard ladder and thence in upon the 
westbound tracks. The engine returns to the roundhouse over the 
running track to the south of the yard and the caboose is cut off 
and hauled directly back upon the waiting tracks. Classification 
and the cutting out of cripples is accomplished in the same manner 
as in the case of the eastbound traffic. 

From east to west the yard grade is level as far as the station 
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Standard Masonry for 80-ft. Turntable. 


when it begins to rise and continues to do so to the western ex- 
tremity at a rate varying from 0.20 to 0.358 per cent. 

The yard is in no sense a classification yard although some 
work of that character will necessarily be done there, but it is more 
of a halting place where engines can be changed and cars inspected 
and repaired prior to their onward movement to tidewater or the 
mines. For this reason a complication of operation is not provided 
for as it will be in the case of the great assembling yard at Prince- 


ton, which will be dealt with at length in a future issue. 


Miscellaneous Standards.—In connection with the station and 
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The floor of the tank is made of 3-in. cedar plank, and its upper 
surface is 7 in. above the tops of the columns, so that it is 20 ft. 
above the top of the rail. In the general features of the construc- 
tion the tank does not differ essentially from others of a similar 
character and is illustrated as an example of good current practice. 

With the design adopted the only flexibility required is in the 
adjustment of the foundations to the soil upon which they stand, 
and the same holds true of those for turntables. In that for the 
80-ft. table, which is the size adopted, the engraving shows the center 
arranged to be carried on piles, and these are ordinarily calculated 
to carry 15 tons. The concrete is of the 1-3-6 proportion as in the 
case of the water tank piers, and is reinforced with 1-in. square rods 
spaced on 12-in. centers and in two rows which are 8 in. apart 
horizontally; the lower rows being 6 in. above the tops of the piles 
when these are used and projected 12 in. into the concrete. 

When piles are not used the lower row of reinforcing is placed 
6 in. above the bottom of the concrete, and when the concrete is 
carried down to a rock foundation the reinforcement is omitted. 
The foundation is finished with a cap of richer concrete of the C 
class or 1-2-2 mixture 18 in. thick, upon which the base of the 
center is to rest. 

In the matter of signals the final decision has not yet been 
reached as to what will be done all along the line, except that it 
is probable that some system will be adopted whereby a space in- 
terval can be maintained between trains. Meantime the details of 
the signal posts and semaphores have been worked out in accordance 
with standard practice, being identical with that adopted on the 
New York Central lines. 

In working out these standards allowance had to be made in 
some cases for the variations in the laws of the two states through 
which the road runs. These usually make themselves felt in minor 
details but are of sufficient importance from a legal standpoint to 
make themselves felt. For example in the case of crossing signs. 
In Virginia the simple wording “Railroad Crossing” suffices, but 
in West Virginia there must be added to this the words “Look Out 
for the Locomotive.” 

From what has been said in this and previous articles it will 
be seen that thoroughness in all of the details that go to make up 
the sum of the construction of the road from the preliminary sur- 
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Map of Norfolk, Va., Showing Railroad Connections and Terminals. 


yard work certain other standards have been adopted that are based 
upon good American practice and which will serve to simplify the 
work of the engineering department as already intimated. Among 
these are standards for water tanks, signals, turntable foundations, 
crossing signs, methods of running wires, fencing, towers, etc. 
One example of these standards is given in the 16-ft. by 24-ft. 
water tank having a capacity of a little less than 52,000 gallons. 
As in all other foundation work concrete is used for these tanks, 
in this case the proportions being 1-3-6. Ordinarily the footings are 
41% ft. sq. but these are increased where the soil is soft. All of 
these columns are formed of 6 in. by 6 in. by % in. angles rising toa 
height of 17 ft. 9 in, above the rail and there carrying the floor 
beams, which are made up of 12 in. I’s with 8 in. I beam braces. 


veys to the construction of the buildings and tracks has been the 
watchword of the management throughout. 

It now remains to say a few words regarding the terminal facili- 
ties at the coast. It will be remembered that this road is built with 
the intention of building up a traffic that does not yet exist and of 
developing coal properties that have not yet been fully opened. 

Further, as there is no market for this coal along the line of 
the road and the outlet to the west is restricted, it is evident that 
the seaboard must be the destination of practically all of the traffic 
that will originate along the line, and that provision must be made 
to handle it in a coastwise traffic. For this reason no attempt 
has been made to enter Norfolk over its own lines, but on the other 
hand, a wide detour carries the line well beyond the limits of the 
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city and around to the north of the same to the terminal at Sewall’s 
Point. Before reaching the Elizabeth river it runs parallel to the 
Norfolk & Western, but about two miles to the north, thus skirt- 
ing the Dismal swamp. A yard will be located on the west bank 
of this southern branch of the Elizabeth river at the point of cross- 
ing of the Portsmouth & Newport News Electric Railway, beyond 
which it crosses all of the roads centering in Norfolk and then runs 
down on the sand spit that’ forms Cape Henry and so reaches 
Sewall’s Point. This point is opposite Old Point Comfort and bor- 
ders the deepwater of Hampton Roads, but is still sufficiently shel- 
tered to make it possible for vessels to lie securely at the wharves 
that will be built, without experiencing any inconvenience from the 
seas that may roll in from the capes outside. 

The terminal property as acquired by the railroad was a barren 
stretch of sand, and on this the heavy wharves and coal handling 
apparatus will be built. Soundings have been made to determine 
the qualities of the underlying ground and it is probable that the 
methods of transferring the lading from the cars to the steamships 
will be similar to that used upon the lakes, where the cars are lifted 
and dumped into the hold or weighing hoppers direct without the 
use of the conveyors or hoists that usually accompany coal-handling 
plants. It is thought that these car dumps can be made of greater 
capacity and can handle a large tonnage more expeditiously and 
economically than a trestle and incline, and for that reason it is 
probable that they will be adopted. The road will thus be a further 
exemplification of the predominance of the progressive ideas which 
it has been shown have controlled every step in its construction 
from its first inception to the completion of those facilities that will 
play so important a part in the delivery of its traffic to the markets 


of the country. 








Symmetrical Masonry Arches. 





UNIT LOADS AND COEFFICIENTS. 





BY MALVERD A. HOWE. 

The application of formulas based upon the elastic theory leads, 

necessarily, to approximate results unless the moments of inertia 

at all sections of the ring and the curve of the axis are such that 

the expressions for the horizontal thrust, bending moments at the 
supports, etc., can be integrated. 

In the case of masonry arches it is seldom that the integration 

can be performed. Summation formulas, however, can be used. 
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ze zyA 
=m, 4 ( =m, B 
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in which m, is the common moment for the given loading plus an 
equal and symmetrically placed load on a beam supported at the 
ends. 

In a previous* article it was shown for two arch rings having 
spans of L and 40 and rises of f and 1 respectively, that, when the 


ordinates ¥, 3-Ys 2s 2 -¥e 2 Ve 2 I = Ff 2 ye! oye — OE = iy) 
and A, : A, : A, : — Ay = A," : A,’ : 4,’ — (A. = unity) 
Ez, ’ 
H, aE, cess 40f en He H, = 40 £ 16 
oe L ox Ox, 
Now if n = 20, and éx = L -- 20, then 7 = . s and Ho = a7 H, 
2f 
also H, = ox H;,. 


Supposing that formula (A) has been solved for a unit load at 
each point of division respectively, then the values of H,’ for each 
load are readily found by simple multiplication. In a like manner 
the expressions for the moments at the supports become M, = 
= M,’ and M,’ = _ 
regardless of changes in L and f. 

Table A contains a complete set of coefficients which were based 
upon an arch having a span of 100 ft. and a rise of 16.67 ft. The 
depth of the ring at the crown and the springing being in the ratio 
of about 1 to 2. 

Columns 1 and 2 of Table A contain the coefficients which must 
be satisfied by each arch ring to which the coefficients in the re- 
maining columns apply. That is, each y for the axis must bear 
the ratio to the rise f of the axis as the coefficient in column 1 
bears to unity, and each value of A = ds + I must bear the relation 
to 4, that the coefficient in column 2 bears to unity. The use of 
the coefficients in Table A will become evident in the solution of a 
problem. 

Assume that for some reason that the rise must be changed 
from 16.67 ft. to 12.5 ft. while the span remains unchanged or 100 ft. 

In Table B, column 1 gives the new values of y = 12.5 y’. In 
Fig. 1 divide the span into 20 equal parts and, at the centers of 
these divisions, lay off the ordinates y and draw a curve through 


M,. The vertical reactions remain the same 
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These simply mean that the moment of inertia is assumed constant 
for a finite length of the arch axis and that for this length the 
axis is a straight line. It is evident then that the shorter the 
length assumed as straight the more nearly will the results approach 
the true values. 

In applying the summation formulas the method of procedure 
is as follows. (See Fig. 1.) The span is divided into equal parts 
(n = 20 will be sufficiently close for most cases) and each part 
is bisected. At these points the values of the co-ordinates x and y 
of the arch axis are either computed or scaled from a carefully 
made drawing. The moments of inertia I of the sections of the 
arch ring at the points for which x and y have been determined, 
are next computed, and then the lengths és of the arch axis for 
each equal division of the span determined. 

Let A = ds + I, then if H, represents the horf¥ontal thrust 
at the supports, for vertical loads 


the extremities. This will be the new arch axis. Then scale the 
values of ds and place the results in column 2 of Table B. 

The next step will be the assumption of the depth of the arch 
ring at the crown, or for all practical purposes at the section num- 
bered 10. This depth will depend upon the loading and the material 
composing the ring as well as the radius of curvature at the crown. 
Let it be assumed that the ring is to be composed of concrete and 
that the fill will be composed of gravel and about 3 ft. deep over 
the crown. The moving load will be assumed at 5,000 lbs. per foot 
of span with 100 per cent. impact. In other words, a single-track 
railroad bridge is the structure to be designed. The depth at the 
crown by various empirical formulas will be somewhere in the vicin- 
ity of 4 ft., and, as a little error now can be easily corrected later, 
the depth will be assumed as 4 ft. at the section numbered 10. A 
longitudinal slice of the bridge 1 ft. thick is assumed. Then I, = 


*Railroad Gazette, Aug. 20, 1907. 
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5.333 and A,, = dS» + I» = 5.00 + 5.33 = 0.938, and hence A, = 
0.938 4,’. These values are given in column 3 of Table B. 

3 8, 
a4 I= = = = shez av La for each point. 
The values of h are given in column 4 of Table B. 

Assuming that the fill weighs 120 lbs. per cubic foot, the rails, 
ties and ballast to be equivalent to 100 lbs. per square foot, and 
that the concrete in the ring weighs 140 lbs. per cubic foot, the dead 
load concentrated at each point becomes as shown in column 5 of 
Table B. The dimensions employed are shown in Fig.1. In column 
6 of Table B are given the values of H, for unit loads at points 
1, 2, 3, etc., respectively. These coefficients multiplied by the actual 
loads at these points will give the values of H, as shown in column 7 


Since A = 
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linpacth of 00%) 


+ 2/300 


M =- 68400 
My = -33300 
M, = -/23000 


Li 


+04 


Y= -O55 
Y=-0.16 
Yy=-O71 
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Dl.and L.l./-/' 
QL.and L.L.1-8-8*/' 
Bl.and 2.4.9-9' 


OL. 


of Table B. The values of H; for the loads 1 to 10 is 62,230 lbs. 
and for the entire dead load this becomes 2 X 62,230 = 124,500 Ibs. 
The vertical reactions V, and V, each equal one-half the entire dead 
load, or 79,500 lbs. 

The computation of M, now follows: Since the coefficients M,’ 


are each multiplied by = 2.5 to obtain the values of M, for unit 


loads, this may be considered as a constant factor and introduced 
at the end of the calculation. In column 8 of Table B are given 
the sums of each pair of symmetrical values of H,’ as given in 


columns 5 and 6 of Table A. These multiplied by the dead load 
0) ‘ 

(column 9, Table B), and the sum multiplied by > = 2.5 gives the 

value of M, and M, for the total dead load, or M, = M, = — 27,359 


xX 2.5 = — 68,400 Ibs. feet. 









THE RAILROAD GAZETTE. 353 


The equilibrium polygon is now located since SS y= — 


0.55 ft., or the polygon starts 0.55 ft. below the axis at the support. 
For convenience in drawing the equilibrium polygon, the moment 
at crown should be computed by the formula, 
M, = M, + V,x — Hyy — 2*P (x — a) 
or M, = M, + %LV, — H,f — 24LP(%L — a) 


In this case M, = — 13,900 and y, = an = — 0.11 ft., or the 


polygon passes the crown 0.11 ft. below the axis. This polygon is 
shown on Fig. 2, one-half only being drawn as it is symmetrical. 
For convenience and accuracy in drawing the polygon, start at the 
support and at the crown and close at the quarter point. 

Inspection shows that this polygon lies well within the middle 


WU Me = +17$00 
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Fig. 2. 


third of the ring and that the maximum compression is very much 
below the safe strength of the concrete. | 
The live load will now be considered. Let this be 800 lbs. per 
square foot or 5 X 800 = 4,000 lbs. per division. 
Table A, column 11, shows the fields of loading which produce 
maximum moments. (Approx.) 


Live Load 1 to 8. 


Hy = aa = 0.2 H,’ or H, = 0.2 X 30,668 X 4,000 = 24,500 lbs. 


M, = °* M’ = 2.5 M,’ or M, = — 18819 x 25 X 4,000 = — 


2 
188,200 lbs.-ft. 
V, = 7.203 X 4,000 = 28,800 Ibs. 
V2 = 32,000 — 28,800 = 3,200 Ibs. 


=~ 28200 





C2 Mo = +3900 
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M, = + 13.360 X 2.5 X 4,000 = + 133,600 Ibs.-ft. 
M. = — 14,300 lbs.-ft. 

Combining these values with those obtained for the dead load 
the following results obtain: 


Dead Load and Live Load 1 to 8. 





M, .......D.L. = — 68,400 lbs.-ft. Me ....... D.L. = — 68,400 lbs.-ft. 
L. L. = —188,200 “ | L.L. = +183,600 “ 
DLL+LL. = 256,600 Ibs. -ft. DL. + LL. = + 65,200 lbs.-ft. 
| Serer DL. = 124.500 Ibs.-ft. My ....... D.L. = — 18,900 lbs.-ft. 
LL = 24,500 * L.L. = — 14,200 “* 
DBL+LL = 149,000 Ibs.-ft. DL. +L. L. = — 28,200 lbs.-Ft. 
Dass arter DL = 79,500 lbs.-ft. We ocueuwes DL. = 79,500 lbs.-it 
LL = 28,800 * LL. = 200 ° 
DL+LL = 108,300 Ibs. -£é. DL+L.L = §2,700 lbs.-ft. 
—256,600 —28,200 , 
5 ee aencmereremene ini lh PELE, I. 00 0. 
149,000 149,000 
+ 65,000 
ye = —————_ = + 0.43 ft. 


149,000 

In like manner each set of loadings is considered. Any other 
field can be taken by simply adding the values of H,’, M,’, V,, etc., 
in Table A corresponding to the loading used. 
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The moment at the support is 
2 A pad 
M, = H, - oe = H,Y’f = 0.817 (12.5) H, = (10.21) H, (see Table A). 
By a brief calculation it becomes evident that the concrete will 
be subjected to tensile stresses greater than its safe strength when 
the axial thrust is considered without taking into account the effect 
of a drop in temperature, hence it becomes necessary to either rein- 
force the rib with steel or increase its depth. Assuming that the 
latter is not feasible the rib will be reinforced with steel. 
Let FE, = 1,500,000 Ibs. per square inch, and E, = 30,000,000 Ibs. 


per square inch, then E, = 20 and each square inch of steel is equiv- 


c 
alent to 20 square inches of concrete. 

Let 1 per cent. of the area at the crown be assumed as steel, 
or 0.8 of a square foot of equivalent concrete, and place the center 
of the steel 0.25 ft. from the outside of the concrete. The effective 
area is now 4.0 + 0.8 = 4.8 sq. ft. = F at the crown, and practically 
at section number 10. 

I = the moment of inertia = 7.78 and the section modulus 
Si 080. 

Since the values of A must always remain in the relative mag- 
nitudes shown in column 2 of Table A, if the moment of inertia is 
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Fig. 


In Table C are given the values of H,, M,, etc., for the various 
loadings considered. Since the first four sets are symmetrical, only 
one-half of each equilibrium polygon is drawn, as shown in Fig. 1. 
In the last two sets the loading is not symmetrical and hence the 
polygons must be constructed for the entire span. Proceed as fol- 
lows: Lay off y, and y, at the left support and y, at the crown 
and construct both halves of the polygon on the left of the crown 
as shown in Fig. 3. 

All of the above results are obtained with comparatively little 
labor and in a short time. As usually considered the arch rib, as 
shown in Fig. 1, would be passed as quite safe for the given load- 
ings. But the effect of the axial thrust and temperature changes 
remain to be considered. 

The effect of the axial thrust will be first taken up. The hori- 
zontal thrust is 


H, = 8, \, — z axel 
P+ > ae 
where 
D = D’f?A,, = 0.589 f?A,,, or D = 86.32 (see Table A) 
6x = 5.0 ft. 
F = area of rib at section considered. 
ox 3 

y OX" _ 19.48 ., H, = 18¢ H, (nearly) 


“ F ds 





4. 


increased at any section, the moment of inertia at each other sec- 
tion must be increased in like proportion. 

At the crown the original I was 5.33 and 7.78 + 5.33 = 1.46, or 
each section must have its I increased 46 per cent. 

For example take section number 1. The original I was 32.68, 
and adding 46 per cent. to this I becomes 47.72, then 


3 a 2 
7 + 0.8 C37) = 47.72 or h = 7.65 ft. (nearly). 


The effective area is 7.65 + 0.80 = 8.45 and the section modulus 
is 12.42. , 

In like manner the proper depths of the arch ring at other sec- 
tions can be determined. 

It is not feasible or necessary in this article to compute the 
fiber stresses for all loads at all points. The method is identical in 
each case so one example only will be given. Point number 1 will 
be selected and the fiber stress for the dead load, dead load axial 
thrust and a change of temperature of + 20 deg. be determined. 


Point Number 1. 


WY ='8.45 ‘ea: ft. S = 12.42. Sin 6 = 0.454. 
Cos 6 = 0.885. y == 1,86 ft. x = 25<tt. 
Dead Load. 
The axial thrust = N, = H, cos ® + V, sin ® = 146,300 lbs. 
The moment M, = M, + V, x — H, y = — 89,200 lbs.-ft. 
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N. , My _ 146,300, — 39.200 
gE §$ ~:- &4) ~~ 1242 
Or the stress in the upper fiber — + 14,100 lbs., 

and the stress in the lower fiber = + 20,500 Ibs. 


Dead Load Axial Thrust. 


The fiber stress p = 


Assume H, = 1,000 lbs. and determine the fiber stresses. 
N, = 1,000 (0.885) = 885 lbs. M, = 1,000 (10.21 — 1.36) = 8,860 lbs.-ft. 
— 885 _ 8860 
P= "6.45 + 12.42 
Or, the stress in the upper fiber —= — 818 lbs., 


and the stress in the lower fiber — + 609 lbs. 

Then for H, = 1 lb., these quantities become — 0.818 Ibs. and 
+ 0.609 lbs. respectively. 

For the dead load H, = 18 per cent. H, = 18 per cent. 124,500 
= 22,400 lbs. 

Therefore, the stress in the upper fiber = 22,400 X 0.818 
18,300 lbs., and the stress in the lower fiber — 22,400 x 0.609 
13,600 lbs. 

Temperature change of + 20°: 


+ 





et? EL et°’EL e = 0.000006. 
H, = 0,589 f2.4,, — 86.82 E= 1,500,000 x 144 per sq. ft. 
Ec:== 300: ft. 
and H, = 30,000 lbs. 6? == 2. 


Reducing this for the effect of the axial thrust 
H = 82 per cent. 30,000 = 24,600 lbs. 

The stress in the upper fiber = 24,600 X°0.818 = + 20,100 lbs., 
and in the lower fiber 24,600 x 0.609 = = 15,000 lbs. 

In precisely the same manner any other loading can be consid- 
ered or any other section of the arch ring examined. 

Table D contains the fiber stresses for section number 1 and 
at the crown for various loadings. Exclusive of the temperature 
effect the maximum tension in the concrete is 12,700 lbs. per square 
foot, or a little less than 100 lbs. per square inch. The maximum 
compression is at point 1 and equals 52,800 lbs. per square foot, or 
about 370 lbs. per square inch. The stress in the steel is less than 
20 X 370 = 7,400 lbs. per square inch. 

If the temperature effect is considered, the maximum tension 
in the concrete is 38,500 lbs. per square foot, or about 270 lbs. per 
square inch, and in the steel less than 20 XK 270 = 5,400 lbs. per 
square inch. The maximum compression, including the effect of 
temperature, is 67,800 lbs. per square foot, or about 470 lbs. per 
Square inch, and in the steel, less than 20 X 470 = 9,400 lbs. per 
square inch. 

In case the tension values are considered too large the arch 
ring can be made a little deeper. 

The dead load was based upon a plain concrete ring which 
now has been increased in depth a maximum amount at the sup- 
ports and not at all at the crown. At section number 1 the addi- 
tional concrete increases the dead load about 150 lbs., which is of 
no practical importance when it is considered that the dead load 
assumed for this section was 13,400 lbs. .Increasing the depth of 
the ring actually decreases the effect of the axial thrust and hence 
the values given in Table D are a little large. Since the stresses 
due to temperature changes include the axial thrust effect, the values 
given in Table D are a little small. 

The above solution shows that the use of unit loads in de- 
termining the values of H,, M,, V;, etc., for an arch ring, enables 
the designer to change at will the loads, the span and the rise of 
the arch as well as the depth of the ring with very little labor. 

Although the loads have been assumed as concentrated at the 
points of division as being most convenient for determining H,, M,, 
V,, etce., for unit loads, it is not at all necessary that the actual 
loading should be so arranged. The actual loading may be placed 





THE RAILROAD GAZETTE. 355 


anywhere and the unit values of H,, M,, V,, etc., are determined 
from a curve drawn with the computed values of these quantities 
based on unit loads placed at the points of division. (See Fig. 4.) 

That the summation method is approximate must be conceded 
by all, but it can be made a very close approximation. The largest 
errors in the values of H, lie near the supports where the actual 
values are small. For a parabolic arch computed by the integra- 
tion method and the summation method the difference in the values 
of H, was 0.16 per cent. By the integration method the values of 
M, were — 63.004 and + 62.936, and by the summation method 
— 62.510 and 61.940. 






































TABLE B. 
1 2. 3 4. dD. 6. Gs 8. 9. 
t. ~ N Pe Lo] 
> ie: ° a) i eS 
i) he “1 —. oS ct ‘=| 
rs Of S oO ad e Dy om 
s Ze <> lex! oF 4/55 rhe oC 
x oe ac a wr AL iH ae o25e 
= 1D = oo i 3 aS + 259 = 
2 ile @2 ie ed. ee ee 
xe «°° @* = A a Ss = = 
ft. ft ft. Ibs. unit Ids. 
12 1.36 5.65 0.173 7.32 13,400 0.0000 0,000 1,000 —138,400 
2. 3.77 5.45 0.225 6.62 11,500 0.0886 1,019 2,214 —25,461 
3. 5.82 5.35 0.298 5.99 9,900 0.2610 2,584 2.660 —26,334 
4. 7.56 5.28 0.384 5.48 8,700 0.5094 4,432 2.8378 —20,689 
5. 9.03 5.18 0.480 5.06 7,600 0.8170 6,209 1.473 —11,195 
6. 10.20 5.10 0.588 4.72 6,700 1.1574 7,755 0.127 — 851 
% 3149 5.05 0.709 4.41 6,000 1.4982 8,989 1.436 8,616 
8. 11.81 5.04 0.819 4.20 5,500 1.8020 9,911 2.956 16,258 
9. 12.26 5.00 0.899 4.06 5,200 2.030410,558 4.158 21,622 
10. 12.47 5.00 0.938 4.00 5,000 2.152610,763 4.815 24,075 
62,230 —97,930 
+ 70,571 
—27,359 
TABLE C. 
1. (a) (b) (c) (d) {e) (f) 
D.L. 
D.L.and andL.L. D.L.and D.L.and D.L. and 
1. Loading. D. L. L.L., 1-1’. 1-8&8’-1’. L. L. 9-9’. L.L.1-8 L.L. 9-1’ 
2. M, .......— 68,400 — 33,300 —122,990 + 21,300 —-256,600 + 154,900 
SS ree — 68,400 — 33,300 —122,990 + 21,300 + 65,200 —167,000 
Gi caeues 124,500 207,000 173,600 158,000 149,000 182,500 
af erreee 79,500 119,500 111,500 87,500 108,300 90,700 
Ge Va scauces 79,500 119,500 111,500 87,500 82,700 116,300 
eee: eee — 13,900 — 10,000 — 41,900 + 17,500 + 28,200 + 3,900 
SS eee —0.55 —0.16 —0.71 + 0.14 —1.72 + 0.85 
WEG ks wee os —0.11 —0.05 —0.24 + 0.11 —0.19 + 0.02 
1) Sn eee —0.55 —0.16 —0.71 +0.14 + 0.43 —0.92 
TABLE D. 
1? 2. 3. 4, 5. 6. 
Loading. -—— Point No.1——_+, Loading. r Crown ‘ 
Top fiber. Bottom fiber Top fiber. Bottom fiber 
ji Fe ere + 14,100 + 29,400 Di bs. <scceves #2 + 29,600 
D. L. axial ...—18,300 + 22,700 YS: | Pree + 8,400 —17,800 
| nee — 4,200 + 34,100 Sli s ccae es + 30,800 + 11,800 
Temp. + 20°.. + 20,100 ¥ 15,000 Temp. + 20°.. + 9,300 + 19,600 
Gs awa —24,300 + 49,100 ic | Sere + 40,100 — 7,800 
D.L. & L.L. 1-8.+ 6,200 + 36,600 D.L.& 1-8 & 8-1’ + 25,300 + 47,100 
Do., axial ....—21,900 + 16,200 BIE a xecens + 11,800 — 24,800 
a ae —15,700 + 52,800 Sum .......+387,100 + 22,300 
Temp. + 20°..+ 20,100 + 15,000 Temp. + 20°.. ¥ 9,300 + 19,600 
Total ......—38,500 + 67,800 po | ae + 46,400 + 41,900 
D.L. & 1-1’... + 26,800 + 29,400 D. L. & 9-9’... + 37,500 + 28,500 
1s) ) Sr —20,500 + 22,700 Axial ... ..- +10,700 —22,600 
i esr — 3,700 + 52,100 Sum ... + 48,200 + 5,900 
Temp. + 20°.. + 20,100 ¥ 15,000 Temp. + 20°.. ¥ 9,300 + 19,600 
Jot | ee —23,800 + 67,100 TWEE cc kc + 57,500 —13,700 


Notr.—All stresses are expressed in pounds per square foot. The + 
sign signifies compression. 
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1. 0.1086 0.1840 0.000 —1.000 0.000 1.000 0.000 xa rrr wadeee adams dmnacwa 
2. 0.3012 0.2395 0.443 — 2.455 0.241 0.992 0.008 —5.967 0.538 1,186 1-8 30.668 —18.819 + 13.360 7.203 
3. 0.4656 0.3180 1.305 —3.347 0.687 0.976 0.024 —2.719 0.522 1.178 9-1’ 72.498 + 22.333 — 9.846 2.797 
4. 0.6048 0.4087 2.547 -—3.667 1.289 0.949 0.051 —1.530 0.502 1.168 1-8 and 8’-1’ 61.336 — 5.459 — 5.459 8.000 
5. 0.7224 0.5115 4.085 —3.443 1.970 0.910 0.090 —0.902 0.479 1.161 9-9’ 41.830 + 8.973 + 8.973 2.000 
6. 0.8160 0.6266 5.787 —2.752 2.625 0.859 0.141 —0.513 0.451 1.157 1-1’ 103,166 + 3.514 + 3.514 10.000 
7. 0.8892 0.7564 7.491 —1.706 3.142 0.796 0.204 —0.251 0.418 1,151 1-1 51.583 —16.002 + 19.516 8.386 
8. 0.9444 0.872 9.010 —0.450 3.406 0.721 0.279 —0.066 0.376 1.147 aa weeeua wsdeale eee ieeaaa 
9. 0.9804 0.9580 10.152 0.838 3.320 0.637 0.363 0.072 0.324 1.146 ‘nas 
10. 0.9972 1.0000 10.763 1.979 2.836 0.546 0.454 0.177 0.259 1.144 pee 
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Rebuilding the Northern Pacific in Minnesota. 





BY H. COLE ESTEP. 

From Staples, Minn., to Fargo, N. Dak., a distance of 109 miles, 

the Northern Pacific is now engaged in one of the most im- 
portant and interesting pieces of reconstruction work on the en- 
tire main line between St. Paul and Portland. This Minnesota work 
is distinguished both for its quantity and 
quality. It is the largest single continuous 
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single track due to the unusually dense traffic over this division 
and to eliminate the expensive, time-wasting pusher service between 
Lake Park and Hawley that the present improvements were under- 
taken. 

The work falls naturally into five sections, as follows: From 
Staples west to Dower Lake, 2.8 miles; from Dower Lake to Wadena, 
14.5 miles; from Wadena to Lake Park, 54.1 miles; from Lake 


DenRel 





betterment now under way on the Northern 
Pacific system, and is at the same time the 
most thorough and complete. While the engi- 
neering problems encountered lack some of 
the spectacular features of mountain work, 
they are much more difficult and interesting 
by virtue of their very subtlety. 

The improvements include double track- 
ing, reballasting, reduction of grades and 
modifications of alinement throughout the 
whole of the 109 miles from Staples to Fargo. 
Some of the simple double-tracking and re- 
ballasting was done in 1903 and 1904. The 
heavier reconstruction work between Wadena 
and Glyndon was commenced during the 
spring of 1906. All of that between Wadena 
and Lake Park, 54.1 miles, is now practically 
completed; about one-fifth of the work on the 
25 miles from Lake Park, Minn., west to 
Glyndon, remains to be finished this spring. 

At Staples the main line from Duluth 
joins the line from St. Paul and Minneapolis. 
As a result this division between Staples 
and Fargo bears the densest traffic of any 
similar stretch on the Northern Pacific system. 
It not only carries the normally heavy main 
line freight and passenger travel, but in 
addition, every autumn must take care of 
all the eastbound grain and live stock coming from Montana 
and North Dakota, as well as the westbound coal and sup- 
plies going into the same district. Between Lake Park and Haw- 
ley on the old line there was a heavy pusher grade against both 
east and westbound traffic. It was to relieve the pressure on the 
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Park to Glyndon, 27.6 miles, and from Glyndon to Fargo, 9.9 miles. 

In 1903 the first section, 2.8 miles between Staples and Dower 
Lake, was double-tracked and reballasted without change of grade 
or alinement. Similar improvements were made on the second sec- 
tion, 14.5 miles between Dower Lake and Wadena, in 1904. 





oO 
‘= 


End of grade 
revision 








Begining of grade 
revision 








Scale of Miles. 














Se, 
se 


Frazee 


NRT 
s 











General Location; Northern Pacific Grade Revision and Second Track Work. 
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Steam Shovel Operations in Big Cut; Northern Pacific. 
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The third section, 54.1 miles between Wadena and Lake Park, 
contains aside from the usual double-tracking and reballasting, 
grade revisions of importance and one notable line change. Before 
the improvements on this section were made there was a 0.4 per 
cent. virtual grade east and westbound. This has been lowered to 
0.3 per cent. actual east and westbound; the total rise and fall has 
been reduced 176 ft., while the total curvature has been cut down 
130 deg.; 1,800,000 cu. yds. of material were required for the im- 
provements. The work was commenced in April, 1906, was sus- 
pended during the winter of 1906-07, resumed in the spring of 1907, 
and is now practically finished. 

The one line change occurs near McHugh, Minn., 40 miles west 
of Wadena. It is one mile in length. As is seen from the accom- 
panying map, the old line was carried northward following the arc 
of a circle around the contour of the hills, and thus avoiding the 
heavy cut and fill necessary on the new location, which goes directly 
across the hills. The new line contains a 2,000-ft. fill averaging 
50 ft. in height, and a cut 2,500 ft. long, approximately 30 ft. deep. 
By virtue of this line change a heavy grade is reduced, the main 
line is shortened and the soft, uncertain foundation upon which the 
old grade was built is replaced by firm, unyielding construction. 

The fact that in a thorough revision of the 54.1 miles compris- 
ing this section of the work only one line change was required to 
bring the new double-track road fully up to the requirements of to- 
day is highly complimentary to the ability and foresight. of the 
engineers who originally located this division. It is not often that 
we find an old road so located as to combine the low first cost which 
was necessary in the first instance, with the possibility of eco- 
nomical revision to meet the requirements of later and more pros- 
perous days. The task confronting the original locating engineers 
can be better appreciated when we consider the topography of the 
region through which the road is built. This territory—known as 
the lake park region of Minnesota—is strewn with innumerable 
sheets of water varying in size from meyve ponds to lakes 15 or 20 
miles in length. Separating these bodies of water are rolling hills 
from 20 to 100 ft. in height, while various chains of ponds and 
lakes are connected by creeks and small rivers. 

We have here the old problem of choosing the best of the sev- 
eral possible routes which lie in a lightly rolling country, compli- 
cated by the presence of the lakes. The large ones must be skirted, 
while the small ponds are often too soft to fill economically. This 
results in a strong tendency to locate a very crooked line in order 
to avoid heavy and expensive cuts and fills. The original engineers, 
however, seeing into the future, located a comparatively straight 
line in spite of the lakes, and attained the requisite economy of 
construction by introducing rather heavy grades. 

The problem of revising and modernizing this line was compara- 
tively simple. All that was necessary was to cut down the humps 
and with the material so obtained fill in the sags. The economy 
of this is patent. Where a radical revision is necessary, interest 
must be paid on the cost of an entirely new road, including new 
right-of-way, and also on the cost of the old road and right-of-way 
which is abandoned. In this case the company had only to finance 
the cost of the second main track and of the work required to bring 
the old construction into line with present day requirements. 

The fourth section of the work comprises 27.6 miles between 
Lake Park and Glyndon, Minn. Here we find the heaviest construc- 
tion and most daring engineering of any piece of railroad in the 
state of Minnesota. For a prairie country, the new work on this 
27.6 miles is in every sense spectacular. 

At Winnipeg Junction, seven miles west of Lake Park, is the 
Buffalo river, which is the controlling feature of the situation. The 
old line, in order to cross this valley, contained grades of 0.9 per 
cent. against eastbound, and 0.75 per cent. against westbound traffic. 
Expensive pusher service had to be maintained between Stockwood 
and Hawley, 11 miles, in order to assist heavy freight trains over 
these hills. The exigencies of the situation demanded a complete 
relocation of this section, which resulted briefly as follows: In- 
crease in distance, 2.3 miles; increase in total curvature, 120 degs.; 
reduction of east and westbound grades respectively to 0.3 and 0.01 
per cent. The resultant reduction in operating expenses will fully 
justify the heavy expense incurred by this relocation. 

To complete the improvement 5,850,000 cu. yds. of material, 
mostly earth, must be removed. Of this total, 4,750,000 yds. have 
been moved to date, leaving 1,100,000 yds. to future operations. 
The work was commenced in May, 1906, was suspended during the 
winter of 1906-07, resumed in March, 1907, and is again suspended 
on account of winter weather. West of Hawley, both the engineer- 
ing and the construction work is being done by the railroad company. 

The new line is a succession of heavy cuts and fills. Cuts from 
1,800 to 2,500 ft. long, 35 to 40 ft. deep, and containing 150,000 to 
280,000 cu. yds. alternate with fills of equal length, height and bulk. 
The channel of the Buffalo river has been changed and the river 
is now crossed on a pile trestle 45 ft. high. At several points the 
new line crosses over the old, which was kept open by timber bulk- 
heads, a temporary pile bridge spanning the gap in the new embank- 
ment. 

The largest cut on the work is located near mile post 238, be- 
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tween Muskoda and Hawley. It is 7,000 ft. long with an average 
depth of 45 ft. This cut is followed by a stupendous fill 50 ft. high 
at its maximum and 34,000 ft. long. The cut, which also served as 
a borrow pit, was excavated by steam shovels in standard American 
fashion. The accompanying plan and sections of this cut show the 
general scheme employed in operating the shovels. The extra wide 
section to which the cut was excavated was adopted so that there 
would be no snow blockades at this point, even in the worst Minne- 
sota blizzards. : 

In making the big fill a pile trestle 25,000 ft. long, consisting 
of four pile bents spaced 15 ft. apart, was built. The material from 
the steam shovels in the cut was loaded on trains of flat cars, which 
were pushed out on the trestle and unloaded with a ballast plow. 
In this way very low unit costs were obtained. The culverts under 
the big fill are all of permanent construction, the larger ones being 
monolithic reinforced concrete arches. 

From Glyndon to Fargo, the last section of the work under 
consideration, the improvements consisted simply in reballasting 
and laying the second track without change of grade or alinement. 
The work between Glyndon and Moorhead was finished in 1906, that 
between Moorhead and Fargo the year previous. The bridge across 
the Red river at this point is a single-track structure protected by 
automatic block signals. 

It will not be amiss to emphasize again that the chief reason 
why this work has been carried out with economic success is that 
the division, taken as a whole, was so located originally that perma- 
nent and effective betterments could be made at a minimum of ex- 
pense. To get a clear understanding of the matter the previous 
betterment work that has been done on this district should be known. 
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The Proposed Elimination of Grade Crossings at Worcester, Mass. 





BY CHARLES B. BREED, 
Associate Mem. Am, Soc. C. E. 

Although the state of Massachusetts was the first to undertake, 
in a systematic manner, the abolition of grade crossings, this has 
sometimes been accoinplished with such deliberation that the prog- 
ress of the work has not been as rapid in Massachusetts as in some 
other states. There has been more than one reason for delay in 
the advancement of this work in Massachusetts. In the first place, 
the grade crossing statute of 1890, together with its subsequent 
amendments, provides that the apportionment of cost shall be 
divided as follows: The steam railroad shall pay 65 per cent., the 
municipality not over 10 per cent., and the remainder shall be appor- 
tioned between the state and the street railway companies which 
may be operating in the streets where grade crossings occur, and 
which are benefited by their elimination. With this fixed appor- 
tionment of costs, it is evident that the interested parties, in their 
overzealousness for certain advantageous features of design or con- 
struction, may delay the settlement of the whole matter for an 
unreasonable length of time. Furthermore, it always takes consid- 
erable time to awaken public interest in these important matters, 
so that it frequently happens that the municipality does not realize 
what its needs and desires are until the hearings relative to the 
grade crossings have been well under way. The whole proceeding 
is one of education for the municipal authorities, who, as a rule, 
are dealing with this important problem for the first time. The 
railroads, on the other hand, are thoroughly familiar with such 
matters and frequently their preliminary studies of any particular 
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Temporary Trestle Nearly Five Miles Long; Northern Pacific Grade Revision. 


Originally the road was built from Staples to Fargo with 1 per cent. 
ruling grades. In 1897, by an expenditure of $217,000, the district 
was so revised that the grades were reduced to 0.4 per cent. vir- 
tual, leaving, however, 20 miles of eastbound pusher grade near 
Hawley. At that time more expensive improvements were not 
economically advisable, but all of the work was done with a view 
to future permanent revision. 

In 1906 traffic had grown to such large proportions that the con- 
struction of a second main track became an absolute necessity. This 
track could not be laid alongside the old one, but had to be prop- 
erly and permanently located, fulfilling the demands of the present 
and anticipating those of the future. Ultimate economy was the aim. 

The Northern Pacific is not only stronger financially by reason 
of this betterment, but is also owner of what is undoubtedly the 
finest stretch of railroad in the state of Minnesota. The new line, 
indeed, compares equally with the best modern construction on the 
trunk line systems of the east; a fact which is pregnantly suggestive 
of the true status of western ideals in railroad construction and of 
the firm, solid character of the prosperity of the great empire lying 
west and north of the Mississippi and Missouri valleys. 

The construction work which was done directly by the company 
was carried out under the supervision of S. A. McCoy, Assistant 
Engineer. W. L. Darling, Chief Engineer, is responsible for the 


general design and execution of the entire project. 

The writer wishes to acknowledge his indebtedness to the North- 
ern Pacific Railway Company for the data, maps, etc., which accom- 
pany the article, and also to acknowledge the personal courtesy and 
assistance of Howard Elliott, President of the Northern Pacific, W. 
L. Darling, Chief Engineer, and S. A. Bratager, Principal Assistant 
Engineer. 


situation have been made several years in advance of the city’s 
designs. 

The city of Worcester, in the early stages of the grade crossing 
discussions, furnished a good example of lack of preparation and 
familiarity with the problem. The earliest commission to consider 
the grade crossing problem in Worcester, appointed by the Superior 
Court in 1890, reported on the elimination of the crossing at Grafton 
street only, and recommended that the railroad should be elevated 
2 ft. and the street depressed 13 ft. The city then appointed a 
commission of three civil engineers, including the city engineer, 
who, after making an exhaustive study of the problem, reported 
on five different methods of abolishing the crossings and recom- 
mended the adoption of a plan for elevating the railroad and de- 
pressing the streets a small amount. Later, a commission, com- 
posed of 12 citizens, considered the whole subject and reported fav- 
orably on track elevation. Several Acts, presented by the city of 
Worcester, passed the state legislature and delayed the settlement 
of these questions until finally, in 1900, another special grade cross- 
ing commission was appointed by the Superior Court under the 
statute of 1890. The report of this commission has recently been 
made a decree by the court. After nearly 17 years of study and 
discussion the matter has finally been decided and the work, which 
will be briefly described hereafter, will probably be started next 
spring. 

The city of Worcester is located about in the middle of the 
state, where the topography is somewhat rolling. The northerly 
portion of the city is quite hilly, that district being given up al- 
most entirely to residences. In the southerly and easterly portions 
are the railroads, located through rolling country, and adjacent to 
them are the manufacturing industries for which the city is noted. 
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Referring to Fig. 1, it will be seen that the Boston & Albany division 
of the New York Central runs in a general east and west direction. 
At the present time the Norwich & Worcester and the Providence 
& Worcester divisions of the New York, New Haven & Hartford run 
along parallel to and on the south side of the Boston & Albany 
from Worcester Junction to the Union Depot, the passenger traffic 
running into the station on the south side of the Boston & Aibany 
tracks. The freight traffic of the New Haven, however, crosses 
the Boston & Albany at grade at Worcester Junction to reach the 
New Haven freight house, which is located on the north side of 
the Boston & Albany. Furthermore, all interchange of freight be 
tween the New Haven and the Boston & Maine is made by crossing 
the Boston & Albany at grade near Franklin street and by passing 
over the short location, called the “Viaduct,” which is used at the 
present time for freight traffic only. The Boston & Maine joins the 
Boston & Albany at the Union Passenger Station. Its passenger 
trains run into the Union Station, crossing Summer street and 
Shrewsbury street at grade, and its freight traffic goes over the 
Viaduct and connects with the Boston & Albany or crosses it at 
grade to reach the New Haven road. The work which is to be under- 
taken is the elimination of these two railroad grade crossings at 
Worcester Junction and at the connection with the Viaduct, and 
it is proposed to abolish all the highway grade crossings on the 
Boston & Albany and two on the Norwich & Worcester, but those 
on the Boston & Maine have been left for future independent con- 
sideration. The remaining street crossings on the New York, New 
Haven & Hartford within the city limits already pass either over 
or under the railroad. There are also no grade crossings on the 
Viaduct, this connection having been originally so built as to pass 
above the streets. The proposed work also involves building a new 
union passenger station and the necessary connections with the 
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Haven tracks from the south side to the north side of the Boston 
& Albany road, the railroad grade crossing at the junction with 
the Viaduct is eliminated. On account of this feature it will be 
seen from the profile that it has been necessary to depress the 
Hermon street extension and Madison street extension considerably, 
so as to pass under the New Haven tracks. 

From the Union Depot to Worcester Junction, two streets, Frank- 
lin and Southbridge, already pass under the railroad and the eleva- 
tion of the tracks will evidently require no change in the grade 
of these streets. Grafton street will be depressed about 7 ft. and 
pass under the tracks, the railroad being supported on a masonry 
arch, the clear headroom above the street to be 16 ft.; this will 
be cut down slightly by trolley wire connections for electric car 
lines which occupy this thoroughfare. This arch is illustrated in 
Pig. 2. 

To eliminate the grade crossings at Summer street and at 
Shrewsbury street, it was at first suggested that the passenger 
traffic of the Boston & Maine could be carried over the Viaduct 
and then switched back into the Union Depot. This objectionable 
feature of switching ied to the suggestion that the new passenger 
station should be located between the Viaduct and Green street, 
but it was finally decided that the location, shown on Fig. 1, in 
the angle between the Viaduct and the Boston & Albany tracks 
would be serviceable for all three railroads. 

The site for the new union passenger depot having been de- 
cided upon, it seemed advisable to continue Harding street, carry- 
ing it under the railroad sc as to connect with Canal street, on 
the other side of the tracks. The railroad above this street is to 
be supported on a steel bridge with watertight floor and with pro- 
vision for deadening the sound of passing trains. 

Green street, a street of very heavy traffic, including two elec- 
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Boston & Albany freight yard, which is to remain undisturbed in 
grade. 

On the Boston & Albany this work will involve the elevation 
of two and a half miles of the two-track main line, a mile and a 
half of which will be raised to an average height of about 17 ft. 
above the present grade, while the “run-offs” at each end of the 
track elevation will require the remaining mile. Fig. 1 shows the 
plan and profile of this location. It wiil be seen that the maximum 
grade on this elevated portion of the road will be 0.540 per cent. 
for westbound traffic, and 0.398 per cent. for eastbound. Worcester 
is a division point. The ruling grades on the division from Boston 
to Worcester are, both westbound and eastbound, 0.57 per cent. For 
the division from Worcester to Springfield they are for westbound 
0.97 per cent., and for eastbound 0.99 ner cent. It is obvious, then, 


that the proposed railroad grades are well within the required limits.’ 


Throughout this entire elevation the railroad is to be on an earth 
embankment with side slopes, except for occasional side retaining 
walls, where the location is too narrow to admit of side slopes and 
where the adjacent property: is too valuable to be purchased for 
slopes. 

Beginning with Grafton street, which is located just west of 
the present Union Depot, the work is to be carried on jointly by 
the Boston & Albany and the New Haven to Worcester Junction, 
where the New Haven branches off toward the south. At this junc- 
tion point the New Haven at the present time crosses the Boston 
& Albany at grade and it has been decided to eliminate this rail- 
road grade crossing at the same time that the highway grade cross- 
ings are abolished. Beginning at this junction point, the New Haven 
tracks will pass under the Boston & Albany tracks with a clear 
headroom of 18 ft. and will ascend on an 0.72 per cent. grade toward 
the east on the north side of the Boston & Albany tracks (as shown 
in Fig. 1) until they meet the grade of the Boston & Albany tracks, 
about at the junction with the Viaduct. By relocating the New 


General Layout of Worcester Grade Revision, and Profile of Boston & Albany Entrance. 


tric car tracks, is to be depressed only about 3 ft. The railroad, 
as at Grafton street, is to be supported on a masonry arch with 
a headroom of 16 ft., this ciearance being measured from the crown 
of the street to the soffit of the arch. 

Washington street will be depressed about 5 ft. and the rail- 
road will be carried over the street by a solid floor steel bridge, 
the clear headroom to be 14 ft. At Plymouth street, where the 
present grades on the street are already steep, it has been deemed 
advisable to close the street to team travel, providing only a subway 
for pedestrians to pass under the railroad. This subway is to be 
12 ft. wide and 10 ft. high, the outer walls to be of quarry-faced 
ashlar granite and the abutment walls to be of concrete, faced on 
the interior of the subway with white enamel bricks. The subway 
will be approached by stairs at either end, these stairs and the 
floor to be granolithic. 

On account of the necessity of closing Plymouth street to car- 
riage travel, Madison street, which does not now cross the railroad 
location, is to be extended and carried under the railroad by means 
of masonry arches whose headroom will be 14 ft. In a similar 
manner Hermon street is carried under the railroad with a head- 
room of 16 ft. 

West of Worcester Junction there are but three grade crossings 
on the Boston & Albany; Hammond street, Gardner street and Grant 
street. At Hammond street it is proposed to leave the street at 
its present grade, and to carry the railroad above it by means of 
a solid floor steel bridge with a headroom of 13 ft. Gardner street 
is to be depressed about 11 ft., this heavy depression being neces- 
sary because the railroad grade has begun to fall rapidly so as to 
allow Gates street to be extended and to be carried above the tracks. 
At Gardner street a masonry arch with a clear headroom of 15 ft. 
will be constructed. 

Grand street, which now crosses the railroad, will be closed 
to team travel; but a foot subway, slightly smaller but similar 
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to that proposed for Plymouth street, will be provided. In partial 
substitution for Grand street, an additional street, Gates street, 
which does not now cross the railroad, will be extended and car- 
ried above the railroad crossing of the Boston & Albany by means 
of a steel highway bridge having a clear headroom of 18 ft. above 
the rail. On the southerly side of the railroad location this new 
street will branch and run in both an easterly and westerly direc- 
tion connecting with Grand street and Canterbury street, as shown 
in the plan of Fig. 1. 

These changes in street grades will in several instances affect 
the grades of adjoining streets, the most extensive changes being 
on Illinois street, where it is made to conform to Gates street. 
The proposed street grades are in some instances large. On Wash- 
ington street, for example, the grade will be 5.75 per cent.; on 
Madison, 5.50 per cent.; on Hammond, 7.86 per cent., and on Gates, 
5.60 per cent. These somewhat steep grades on Washington and 
Hammond streets are practically no steeper than exist on these 
streets to-day and neither of them is occupied by street car tracks. 
The steepest grade to be introduced on thoroughfares where street 
cars are operated is on Green street, where there will be a short 
2 per cent. grade. 

In all cases where the streets are to be depressed or extended, 
the roadways are to be paved to conform to the rest of the street, 
sewers are to be relaid and strengthened, and gas and water pipes 
are to be lowered where necessary, the latter to have a cover of 
at least 5 ft. of earth. The sidewalks are to be at the same grade 
as the roadway in all instances and to be paved in most cases with 
granolithic. 

On the Norwich & Worcester line, the grade crossings at two 
streets, Southgate and Cambridge street, are to be eliminated as 
a part of the entire project. The grade of the New Haven tracks 
from Worcester Junction to Southgate street will remain prac- 
tically unchanged, the railroad passing over Hammond street as 
at the present time, and as the grade of the Providence & Worcester 
line is not to be changed, Southbridge street, which now passes 
under the railroad, will be unaffected. 

Southgate street, in its present location, will be abandoned 
except that a footway will be carried under the tracks. A new 
street, however, is to be constructed just north of Southgate street 
so as to pass under the tracks by means of a masonry arch which 
will have a clear headroom of 141% ft., the grades of approach being 
5.25 per cent. on the west side and quite flat on the east side where 
it runs to a junction with Southbridge street. 

In a southerly direction from Southgate street, the grade of 
the railroad is to be depressed by a 0.20 per cent. grade until Cam- 
bridge street is reached, where the tracks will then be about 11 ft. 
lower than at present. Cambridge street is to be raised about 10 ft. 
so as to pass over these tracks with a clear headroom of 18 ft. 
The street will be carried over the tracks by a steel highway bridge 
with wooden plank floor, the grades of approach on both sides 
being 5 per cent. 

On account of the elevation of the Boston & Albany tracks at 
their junction with the Viaduct it will be necessary to raise the 
entire Viaduct, beginning at the point where it joins the Boston 
& Maine and ending with a raise of about 
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The floors of the main waiting-room and of the vestibules, 
restaurant and siderooms will be of cement. The waiting-room will 
be finished with a wainscoting of marble and with marble door 
and window finish to match, and the plastering is to be finished in 
imitation of Coen stone. All interior wood finish will be of red 
birch. 

The staircases will be either cement or iron; the plumbing and 
lighting thoroughly modern. Subways and elevators are provided 
where necessary and there will be installed in the building the 
Kenney Vacuum System for cleaning as well as the necessary heat- 
ing and hot water facilities for the restaurant. The architects are 
Watson & Huckel, of Philadelphia. It is estimated that this station 
will cost about $500,000. 

In apportioning the cost of this entire work the grade crossing 
commission has decided that the Boston & Albany shall pay the 
entire cost of the site for the new union passenger station and also 
65 per cent. of the total cost, including land damages, of all work 
west of Worcester Junction, and 32.5 per cent. of the alterations 
between Worcester Junction and Harding street, and also 65 per 
cent. of the cost of alterations east of Harding street. 

The New York, New Haven & Hartford Railroad will pay 65 
per cent. of the total cost of alterations, including land damages, 
on its railroad south of Worcester Junction, 32.5 per cent. of all 
work between the junction and Harding street, and 32.5 per cent. 
of the total cost of raising the Viaduct. 

The Boston & Maine is to pay 32.5 per cent. of the cost of altera- 
tions on the Viaduct and 65 per cent. of the cost of removing their 
tracks from the junction with the Viaduct to the present union 
depot. The commonwealth of Massachusetts is to pay 25 per cent. 
of the total cost of all alterations ordered except the cost of the 
site for the new station and for constructing Harding street exten- 
sion. The city of Worcester is to pay the entire cost of extend- 
ing and building Harding street and also 10 per cent. of the total 
cost of all other alterations ordered by the decree. 

In apportioning the cost that shall be borne by the street rail- 
ways, the commission has decided that all public service corpora- 
tions having rights in the streets within the limits of the altera- 


‘tions prescribed are to care for the several structures owned by 


them at their own expense. 

The grade crossing commission which has finally brought this 
difficult problem to a solution is made up of the Hon. James R. 
Dunbar, Professor George F. Swain and Judge James H. Flint, the 
latter succeeding Henry P. Moulton, deceased. The cost of the 
entire project will be in the neighborhood of $3,000,000. 








New Bridge Derrick Cars; Chicago, Milwaukee & St. Paul. 





The bridge and buildings department of the Chicago, Milwaukee 
& St. Paul has recently built a heavy steel derrick car and some 
wooden derrick cars of unusual design and capacity. An illustration 
of each kind is shown herewith. 

The steel derrick car is of 50 tons rated capacity, and is designed 
to allow construction of steel trestle work 80 ft. ahead of the trucks, 





15 ft. where it joins the Boston & Albany 
tracks. This will impose an up-grade of 0.55 
per cent. in the place of a down-grade of about 
1.3 per cent. on the portion of the Viaduct 
south of Front street. The grade proposed 
for the Viaduct between Front street and the 
Boston & Maine Railroad will be 1.42 per cent., 
which is a little steeper than the present 
grade. The Viaduct will be on an earth fill 
for the most of its length except the portion 
between Front street and Foundry street 
which will be built on a steel viaduct. Since 
these tracks already pass above the streets 
this extra elevation of this railroad will evi- _ 
dently require no change in the streets in that 
vicinity. 








The tracks of the Boston & Maine from 
the junction of the Viaduct to the present 
union station will be discontinued and re- 
moved, and in the future all the trains both freight and passenger 
of the Boston & Maine will approach the new union passenger 
station over the Viaduct. 

The new union passenger station (Fig. 3) is intended to be 
one of the handsomest and best planned stations in Massachusetts. 
Its proposed site will be nearer the business center of Worcester 
than the present station and its approach much more convenient. 
The foundations of the building are to be of reinforced concrete. 
On the granite base, which is to show about 7 ft. above the first 
floor level, will rest the exterior walls of light cream colored brick; 
the same brick is to be used for inside walls in the baggage rooms 
and toilets. The ornamentation for the exterior walls will be of 
dull finished cream-colored terra cotta. The building is to be fire- 
proof throughout. 





30-Ton Wooden Underframe Derrick Car; Chicago, Milwaukee & St. Paul. 


or place a 95-ft. steel girder in position without the use of false- 
work. The car frame is structural steel. It is 51 ft. long over end 
sills and 9 ft. 10 in. wide over side sills. The frame overhangs the 
trucks 5 ft. on the boom end and 6 ft. on the cab end. The trucks 
are 40 ft., center to center. The boom is adjustable, its smallest 
length being made up of two 21-ft. sections. By the use of various 
combinations of 15 and 21 ft. intermediate sections this length can 
be increased successively from 42 ft. to 57, 65 and 80 ft. 

In the subjoined table the figures in the second column show the 
capacity of the boom for the corresponding length in the first 
column. The third column gives the distance the boom can swing 
from the track center line when carrying the respective loads shown 
in the second column and using the outrigger. The fourth column 
gives these distances when not using the outrigger. The lower end 
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of the boom swivels in a self-lubricating ball-and-socket joint bushed 
with phosphor bronze. 


Capacity of ———Swing of boom———_, 
Length boom for Without 
of boom. this length. Using outrigger. outrigger. 
BUAOE eo ci aandawed 2 10 tons. 26 ft. 9 in. 12 ft. 0 in. 
Sars wrasarelst ener 20 “* 1s 6." & “ 6” 
Oe So Set avondaees ar ** 1... °° Sa 
re Racks gtocedd as aa ae * ta * ¢" "9: 


The boom tackle is composed of two seven-sheave blocks with 
14-in. side plates, reeved with 15 parts of %-in. steel wire rope. The 
sheaves, which are self-lubricating, are 24 in. in diameter and have 
phosphor bronze bushings. The tackle supporting the 50-ton hook is 
composed of a five-sheave and a four-sheave block, with ‘/,,-in. side 
plates reeved with 10 parts of %-in. wire rope. The sheaves are 21 in. 
in diameter, and, like the boom sheaves, are phosphor bronze bushed 
and self-lubricating. These blocks were designed and made by the 
railroad company. The A frame, when erected for operation, stands 
21 ft. above the top of the rail. It folds back by revolving on a 
casting at its base, so as to reduce for shipment the height from 
top of rail to top of frame to 16 ft. 8 in. 

The outrigger for increasing the capacity of the car for side lifts 
is an I-beam almost as long as the car is wide. It slides in and out 
of the casting at the foot of the A frame, and when extended affords 
a point of support 5 ft. 9 in. from the center of the track. 

The cab frame, which is steel, is sheathed with common box 
car siding, and has a sliding front and fold- 
ing side doors which afford ample view for 
the engineman and wide openings for exit. 
The cab contains a 50-h.p. hoisting engine, 
with two drums and four spools. Besides the 
air-brakes, the air-pump supplies four riveting 
hammers, at 100 lbs. pressure, from two 
storage tanks under the car floor. A _ pro- 
pelling device and enough excess counter- 
weight are provided to move the car with an 
80-ft. girder at the end of a 57-ft. boom. 

The 30-ton derrick cars are similar to 
some others recently built by the St. Paul, 
except the A frame, which has been adised to 
the top of the tower to increase the effective 
height of the mast and thus diminish the 
stresses on the top tackle and boom. This 
A frame can be removed when the car 
is to be shipped, reducing the heigh* of 
the tower to 15 ft. The car is of extra heavy construction, with 
center and side sills reinforced by 15-in. channels. In the attach- 
ment of the stee] tower to the car there is provision for resisting any 
twisting due to side lifts by the derrick. The trucks also are extra 
heavy. 

The tower has a foot-step for the boom at the base and a re- 
volving connection at the top for the top tackle. These connections 
are in a vertical line, making the mast the greatest effective height 
which the height over all will allow. This latter dimension is lim- 
ited by through truss bridge clearances. It is important that it 
should not exceed this height to enable the car to work in and 
around such. trusses. 

The top tackle consists of a four-sheave block fastened by eye- 
bars to a forging. This forging revolves horizontally about a ver- 
tical axis, while the block itself revolves vertically on a horizontal 
pin. The other end of this tackle has a similar block turning on a 
pin which passes through plates on the boom. These connections 
allow movement in any direction without introducing eccentric 
stresses. A ‘%4-in. wire rope is used. The load tackle consists of 
three-sheave blocks and 5-in. wire rope, the rope passing over the 
end of the boom and back to the engine. The hoisting engines, 
water tanks, coal bins, etc., are so placed in the cab as to have the 
greatest effect as counterweights, and yet give enough working 
space for the engineman and winchman. 

Equipped for work these cars will weigh 132,000 lbs., of which 
74,000 lbs. is on the front truck and 58,000 lbs. on the rear truck. 
They are equipped with a self-propelling device attached to one of 
the rear axles. The weight on the rear truck exceeds the counter- 
weight requirements by an amount sufficient to enable the car to 
propel itself while carrying a 70-ft. girder at the end of a 50-ft. boom. 
The rated capacity of the car is 30 tons at the end of a 30-ft. boom 
and 20 tons at the end of a 50-ft. boom. : 

These cars are fitted for any class of bridge work. One car can 
put a 70-ft. girder in place without falsework, and an 80-ft. girder in 
place using falsework. Two cars working together are needed for 
anything longer or heavier than this. One car has the capacity 
and boom reach to erect, without traveler, all single track through 
or deck truss spans of 260 ft., C., M. & St. P. specifications. The 
cars are part of the bridge and building department’s erecting or- 
ganization, which erects all of the company’s bridges. 

We are indebted to C. F. Loweth, Engineer and Superintendent 
of Bridges and Buildings, for this description. 
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Track and Ballast. 





At a recent meeting of the Iowa Railway Club two papers on 
“Track and Ballast” were read, the first written by H. Rettinghouse, 
Division Engineer of the Chicago & North-Western at Boone, Iowa; 
the second by R. R. Auerbach, Roadmaster of the Chicago Great 
Western at Marshalltown, Iowa. These papers were followed by a 
discussion. An abstract of the papers and the discussion is given 
below. . 

Mr. Rettinghouse: Good track means first, good roadbed and 
drainage. Often I have seen carload after carload of gravel, cinders 
or other dry material put under track in some particularly soft 
cuts, only to churn up in a short time with the underlying soft 
mud. In such a case good judgment would dictate a little work 
on drainage ditches and tiling, with better results certain. Good 












50-Ton Steel Derrick Car; Chicago, Milwaukee & St. Paul. 


drainage should be had in mind during construction of the road- 
bed, which should be built with extreme care. Ditches in cuts and 
along low embankments should wherever possible be made con- 
tinuous and leading to the nearest outlets. Adequate waterways 
under tracks should be built. The question of drainage should be 
paramount. Modern engineering methods of determining drainage 
areas and the consequent volumes of drainage to be disposed of, 
are doing much toward perfecting drainage conditions and thereby 
helping to make good track. In the colder climates, especially where 
track maintenance is a difficult problem because of the heaving of 
track, there should be more attention paid to perfect drainage of 
roadbed, than at a location where frost does not penetrate deep 
enough to cause heaving:of track. The roadbed should not only 
be perfectly drained, but should be of proper consistency to re- 
ceive ballast and track, so that the material from it will have no 
tendency to churn up with the ballast after it is placed. If the 
material forming the roadbed is of such nature that it will not fulfil 
these conditions, it is often necessary to place a layer of cinders 
or coarse rock on top of it, so as to leave the ballast unimpaired. 

Second, comes good ballast. The proper preparation of the road- 
bed and sub-grade is most important. The roadbed should be slight- 
ly sloped from the center line of track each way so as to permit 
quick drainage of such moisture as will penetrate through ballast. 
It is easy to do this with new beds previous to the track laying. 
When there is old track to be reballasted it is essential that the 
old ballast be removed from between the ties to the bottom of ties 
at the ends, and the excavated material leveled off to the shoulder 
of the roadbed so as to leave no ridges and leave no obstruction to 
the flow of sub-drainage. 

Of the different kinds of ballast that have come under my per- 
sonal charge and observation I will name the following: 

(a) Broken stone or slag. (b) Gravel or sand. (c) Cinders. 
(d) Earth. 

(a) Broken stone or slag—From all points of view there is 
nothing better than stone ballasted track. Opinions differ, how- 
ever, as to the size of crushed stone or slag. Some favor crushed 
stone averaging 2-in. cubes, washed so as to be absolutely clean 
and free from stone dust. Others advocate a size as small as ™% in.; 
a mixture of all sizes between and including these two extremes; 
a crusher run article with a limit to 2-in. stones and a certain pro- 
portion of dust in the mixture. I advocate the last of these classes. 
I find that with broken stone or slag there is a tendency for the 
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sharp edges of the fragments of stone to bury themselves in the 
bottom of the ties through the impact of trains. It is difficult to 
keep track in good line through the further tendency of broken 
stone fragments to roll one way or the other. On lining track they 
tend to again crowd back and throw track out of line. With the 
mixed material this objection is reduced to a minimum and the 
smaller particles will fill out the voids. As to the small amount 
of dust, it will with a few rains wash down to sub-grade and by 
forming a coating over the sub-grade be helpful to drainage. 

It is often held that broken stone or slag is too expensive as 
compared with gravel. I cannot agree with such an opinion as the 
one item of life of ties is an important factor in the cost of main- 
tenance. The porous nature of stone ballast prevents its speedy 
iouling and thereby proves a long time investment. The thickness 
of stone or slag ballast and for that matter all other ballast should 
be no less than 12 in. from sub-grade to bottom of ties, while 18 in. 
is much better. The material should be hard and not subject to 
crushing. Limestones and granites, trap and flint rocks are most 
commonly in use. Only the hardest sand stones are admissible. 

(b) Gravel and sand.—Good gravel which must be composed 
of stony parts that will not rapidly decay, and run in sizes 
from coarse sand to pebbles 2 in. in diameter, is extremely scarce. 
There must be no clay or earthy substance in it in order that it may 
drain freely and not churn when soaked by rain. The proportion 
of sand must not be too large nor must there be an excess of 
pebbles. The proportion should be about three parts sand and five 
parts coarse pebbles. These specifications are hard to fill. Utter 
and nearly ruinous disappointment has followed the opening of 
certain gravel pits, which were said to have been thoroughly tested, 
and on the strength of such tests bought at fancy prices, only to 
be found composed of three-quarters fine sand and one-quarter fair 
and usable gravel. 

Good track can be made with gravel ballast. The ballast can 
be maintained somewhat more cheaply than stone ballast, but as 
it is less porous it will foul more speedily and will hasten decay 
of ties. Sand ballast is used only when other material is unavail- 
able or on unimportant track. It is objectionable on account of 
the large amount of dust raised from it by passing trains, although 
excellent track can be made with it. The coarser the sand the better. 
The greatest objection to sand ballast is that it is less porous than 
other ballast and therefore greatly hastens decay of ties and fouls 
quickly. 

(c) Cinders.—I know a railroad manager who will not allow 
the use of cinder ballast on either main or branch lines. He does 
not even favor it on passing or side tracks immediately adjoining 
main track. He objects to the so-called “sink holes,” but his opinion 
is rather radical. I know of one important western railroad which 
has cinder ballast on several hundred miles on one of its most im- 
portant main lines. Cinder ballast has been advocated as giving 
less resistance than any other and appears springy and therefore 
would make a good riding track. Because it is springy it requires 
frequent “picking up” and consequent renewal. It never gives the 
appearance of first class track and is for that reason tabooed on 
most of first class lines, though it is used a great deal on side tracks 
and industrial spurs. 

(d) Earth.—Track ballasted with earth is in trackman’s lan- 
guage called “mud track.” It is well named. There is yet a good 
deal of earth ballasted track in this and other western states. I 
know of many miles of such track, which is really good as long as 
it does not rain, but when the rain comes down it is very poor track 
indeed. Maintenance of earth ballasted track is quite expensive and 
ties are eaten up rapidly. One big item of expense during the sum- 
mer months is the removal of weeds. 

Ties—Good ties are essential to good track. All ties of soft 
as well as hard wood have doubled and trebled in price in a very 
few years. Economy in their use is therefore imperative. It re- 
quires good judgment on the part of section foremen and road- 
masters not to jeopardize the safety of track for the sake of false 
economy. The percentage of oak ties used to-day is far larger than 
the soft wood ties such as cedar, hemlock and tamarack, and is 
greater than it was some years ago, notwithstanding the fact that 
many more miles of railroad have been added since that time and 
the total number of ties used enormously increased. Experiments 
are being made to find a substitute for wooden ties in steel or con- 
crete, but as yet no satisfactory substitute has been found. The 
only salvation for the railroads seems to lie in planting trees and 
it is gratifying to see that many railroads are starting to do that. 

Rails and Fastenings.—There is a great variety in fastenings. 
The old style fish plates have seen their day and the cast chair 
is a curiosity. The effort is to get a rigid joint. There is a little 
danger of overdoing this by creating such rigidity of joints as to 
overshadow the rail proper. 

Good Men.—When the young Edwin Booth set out in his dra- 
matic career, he went to an old actor with this question: ‘What 


must I do to play Hamlet? I wish to play Hamlet, I must play 
Hamlet, and I will play Hamlet.” The old man, with the fire of 
enthusiasm in his eye, said: 


“Well, if you put it that way, if you 
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want to play Hamlet, you must read Hamlet, you must eat Hamlet, 
you must drink Hamlet, and by the Gods you must be Hamlet.” I 
have often said to a young man fresh from college who wishes to 
be a trackman and roadmaster: “If you want to be a trackman, 
you must read track, eat track, drink track and live track.” 

The American roadmaster or supervisor of track, as he is some- 
times called, is a type distinctly of his own. Whether he has a 
college training or has risen from the ranks, in all cases he must 
be a good general, and above all a good trackman. Unlike his 
brother on the European continent, he has a comparatively large 
district under his charge and is always a busy man. Every wreck, 
every washout and every mishap demands his personal attention. 
It has become a serious problem of late to find section foremen, 
and this is at present one of the greatest difficulties with which 
the roadmaster has to deal. Most track laborers to-day are foreigners 
who offer no suitable timber for promotion, and it takes consider- 
able discretion and ability of the foreman in dealing with that class 
of labor to accomplish what he is expected to do and keep his track 
in good condition. Railroads have seen fit to pay track laborers 
less than other laborers and as a result the intelligent and promis- 
ing men in this department tend to go into other fields. 

Mr. Auerbach: Cinders for ballast cannot seriously be consid- 
ered by a road doing anything but a small business, although they 
are undoubtedly cheapest in the first place. When traffic is not 
heavy they do very well to widen narrow fills, to put in wet cuts 
and other weak places. These places can usually be repaired with 
the cinders that are made by the company using them. On a road 
using heavy power and running a good many trains a day, cinders 
are not a satisfactory ballast. They are altogether too light to 
stand much heavy pressure from above, and they are not heavy 
or compact enough to keep track in line unless an unusually broad 
shoulder is used. Consider the substance of cinders; the non-com- 
pact clinkers, the brittle and uneven stone-like pieces, and the al- 
most powdered ash. Per cubic foot cinders weigh about one-fourth 
as much as gravel and one-sixth as much as rock. When cinders 
are used as ballast, the clinkers are not broken by the bar or shovel 
when tamped, but soon become crushed by the heavy weight of the 
rolling stock. You can dig down under ties where cinder ballast 
has been in for a year or more and you will not find one clinker. 
They become crushed by the traffic over them. This crushing puts 
the track out of line and subsequently out of surface. The track 
goes out of line because the weight of the cinder shoulder is not 
sufficient to hold it. To be sure track will always go out of line 
if allowed to get out of surface, or vice versa; but it will not get 
as much out of line or surface, or as easily so, with a stiff and sub- 
stantial shoulder and a firm bed as it will with a light and loose one 
such as cinders give. 

Cinders are best in wet places where there is a broad, flat sub- 
soil such as yards. But on new dumps they are decidedly bad. 
The water easily drains through them, but does so mostly in cer- 
tain places, forming pockets and cutting away parts of the dump. 
This year on my territory we filled some 20 bridges. Where cinders 
were unloaded on these filled bridges and rained on heavily, we 
had parts of the new dump cut away by an unequal amount of 
water going through the less compact part of the cinders. I un- 
loaded 200 cars of cinders on one section this summer. The cinders 
were put under as fast as received. Two months after they were 
put in, leaving a good top and line on track, it was necessary to 
re-raise this track. This was done about September 1, and track 
is in such condition now that it will have to be gone over again 
in the spring. The ground formation under these cinders is of the 
best. Cinders in yards are excellent. They drain well, are hard 
and present a good appearance if kept clean. 

Ballast cannot be entirely taken away from a track. Roads 
that are dissatisfied with their cinder track and want to improve it 
should put gravel on and reballast it. I have seen gravel put on 
over cinders with excellent results. The coarser gravel very soon 
forms a cushion with the cinders. 

Gravel or rock? This is the vexing question. 

Gravel.—The reasons for having coarse gravel for ballast are 
obvious. With fine gravel there is too much sand. . The sand 
washes, is dusty and while the fine gravel is almost as heavy as 
the coarse, it is not nearly as substantial or enduring. It cannot 
be tamped to give as firm or lasting a bed as gravel made up mostly 
of stones about the size of ihe end of your finger, because the large 
amount of sand found in the finer gravel will work out when dry, 
and when wet will churn. 

Coarse, pure gravel is considered by many to be the ideal bal- 
last, but let me surprise some by saying that if a small amount 
of clay is added to this gravel we have more nearly a perfect bal- 
last. The need of this clay is not so apparent in newly ballasted 
track, but as the track gets older and parts of the gravel wash away 
and rain begins to form small ditches in the shoulder of it, then 
it becomes noticeable that the gravel has not packed hard enough 
to turn water or to leave it as originally dressed. But if mixed 
with this gravel is about 10 per cent. of clay, just enough to cement 
it, rains will not affect it, and the older it becomes the harder it 
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gets, forming a strong, cement-like shoulder and bed. It can be 
maintained with less work and expense than any other ballast. I 
can show you four miles of such ballast on a trunk line in this 
vicinity that has not been touched for three years, and is at present 
in as good line and surface as any track in this part of the country. 
I can also tell you of a large road in this state that has coarse 
gravel for ballast, which has issued instructions to its section men 
that they should, whenever possible, mix with the gravel a small 
amount of clay. However, great care must be taken that there is 
not too much clay in the gravel, as too much would be worse than 
none at all, for in wet weather the track would churn and work. 

The cost of maintenance of gravel ballast is approximately the 
same as for cinders and the finer grade of gravel, except that it 
does not have to be gone over so often. What I mean to get at 
in comparison to rock is that a light raise of joints or centers can 
be made. I might add here that, except rock, track should be lifted 
as little as possible, and should never, if it can be avoided, be raised 
out of face. The old tie bed made by years of service is always 
preferable to a newly made one. 

Rock.—It is true that from section men to roadmasters com- 
paratively few handle crushed stone intelligently. The reason is, 
rock ballast is comparatively new to us. There is a vast difference 
between rock and the nearest thing to it, coarse gravel. Rock track 
cannot be kept up with less than from 10 to 15 per cent. more force 
than is necessary to maintain gravel or any other ballast the year 
round. You cannot lift a joint here or a center there in rock. It 
must all be taken out of face. That is, you cannot make a light 
raise of a joint or center, such as a half inch, because the dimen- 
sions of crushed stone generally used cannot be got under such a 
light raise, and in order to get up the low place of a half inch you 
must raise it higher than necessary to make it level with the rail 
on each side of it; consequently, in order to get a true surface you 
will have to raise the rails adjacent to this joint, and so on, and in 
doing so you are lifting the track out of face, or making a new 
cushion for it. It is impossible to make light raises and keep them 
up. You cannot get under enough ballast to hold them. You lift 
a joint only. The quarters on each side will come up somewhat, 
too, and there is no crushed rock small enough to put under these 
quarters where the joint is raised a little. But still you will find 
foreman after foreman trying to do this kind of patchwork on rock 
track. It is simply time wasted. 

In rock track you practically have no choice of the quality of 
ties. Nothing but oak or ties of equally hard wood should be used. 
Rock on a solid formation will penetrate softer ties, shorten their 
life, and ultimately affect the surface of the track. In the mainten- 
ance of rock track too much attention cannot be paid to the way 
in which the ties are tamped. No track becomes so easily center- 
bound and swinging as rock. Ties in rock should only be tamped 
at the ends and under the rail, never in the centers. Don’t try to 
do this tamping with anything but tamping picks. Bars are not 
properly shaped and shovels are out of the question. Rock track 
should always be lined before being raised. Raising track before 
lining it will invariably disturb its surface. Compared with other 
ballast the care of rock track is very slow. But when once laid it 
will remain that way for some time, and the force caring for it 
can be reduced half until such time as it requires attention again. 
Perhaps this possible reduction of half the force when rock is in 
good shape would seem to lessen the cost of maintenance of rock 
to equal that of other ballast. But on the other hand the additional 
force required to put rock in good order when it is partly run down 
more than offsets by from 10 to 15 per cent. 

The best feature of rock ballast is its drainage. Nothing short 
of a cloud-burst will affect it, and churning and working track is 
unknown. I have in my territory about two miles of track on a 
hill that washed out every time there was an unusually hard rain. 
It was so situated that the water poured on it from the adjacent 
hills. We had both gravel and cinders on this piece of track. That 
is, we had them from one washout to another. We finally put rock 
ballast in, and since then have never been troubled with washouts. 
I might mention here that this piece of rock track, two miles long, 
has not been raised or lined for two years, and is in good shape now. 

Mr. Rettinghouse: There is one point in the last paper that 
I cannot entirely agree with. The claim was made that the best 
track men would not disturb track after it has been once settled. 
I have found in my experience that the raising of the joints was 
always considered as an expedient. We go over a piece of track 
every year, and if the material is there we always have found it 
better to raise the track two or three inches and it would keep the 
track in better shape. 

Mr. Farquharson (Roadmaster, Chicago, Rock Island & Pacific): 
It is all right to raise track if you don’t raise it too high, but 
enough so you can bar tamp it. But when you raise it so you can’t 
bar iamp it, the places where it is settled away will have to be bar 
tamped to make good track. Two or three inches would make good 
track with bar tamping. 

Mr. Hayes (Roadmaster, Chicago, Rock Island & Pacific): In 
1905 I made some tests for gravel ballast. It was almost entirely 
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under water on the Coon river, what would be called a practical 
well-washed gravel. We put a large amount of this in track in 1905 
but found that the gravel did not hold as well as it should because 
there was not enough clay in it to bond. Therefore it has not given 
good satisfaction. We have been using a large amount of gravel 
the last year or so which gives good satisfaction and which has a 
certain amount of clay which causes it to bond. I think gravel 
ballast is a great deal cheaper than rock and gives just as good 
satisfaction. 

Burnt gumbo has not been mentioned. I think from experience 
that it gives about as good track as you can want with as small 
an amount of attention as any other and less attention than gravel 
requires. It costs a little more in the beginning. 

Mr. Jones (Superintendent, Chicago, Rock Island & Pacific): 
A good track man has the same opinion of water that the devi! has 
of holy water. He wants to get rid of it as quickly as possible. 
Some experience we have had in the last two years on our road 
may be of value. Our dumps were pretty narrow and also the cuts, 
so that all the water that fell near the track ran down on it. It 
was impossible to secure money necessary to widen our cuts with 
steam shovels and use the material taken therefrom to widen our 
banks, so we were forced to take care of it with tile. On our 
division we have put in the last two years something like 27 lineal 
miles of tiling, using sizes from 4 and 6 to 8 in. In placing the 
tiling we put it as nearly as possible in the bottom of the cut, 
which, as the cuts were narrow, was from 8 to 4 ft. from the end 
of the ties. We put the tiling from 3 to 4 ft. below the bottom of 
the tie and gave it a good drainage from the center of the cut to 
each end, making the ditch we dug to place the tile as narrow and 
as straight as possible. Then we filled our ditches with cinders 
from the top of the tile to the bottom of the ditch. The result has 
been that with the heavy downpours of rain or cloudbursts which - 
we have occasionally in Iowa, there is little if any water that runs 
on the surface of these ditches out of the cuts. The waiter goes 
down through our cinder bed and into the tile and runs out through 
the tile instead of over the surface, the result being the water does 
not get much opportunity to get into the track or dump through the 
cuts and we have secured with a small outlay what we consider 
the best possible results from this method. 

Burnt gumbo is too expensive in this part of the country he- 
cause of the price of coal and high comparative cost of slack. There 
was a time 20 years ago when coal mines were glad to give the rail- 
roads the slack for hauling it out and some coal mines paid the 
railroads something for hauling it away. At that time the burnt 
gumbo could be made at a very reasonable price, as the principal 
cost is the burning of it for ballast. A couple of years ago some 
burnt clay we burned because we had to carry coal so far and paid 
so much for it, if I recollect it correctly it cost close to $1.50 per 
yard deposited on the roadbed for placing under the ties, making 
an almost or quite prohibitive figure for that class of ballast. 

The ballast Mr. Hayes speaks of that we got from the Coon 
river, river washed gravel near Commerce, I think we placed under 
the ties for approximately 43 cents a yard. I think it was figured 
43 or 4314, and that included the cost of loading the ballast which 
we were able to load at about 6 cents per yard, and we hauled that 
70 or 75 miles. During the summer of 1906 we put in nearly 60 
miles of Grettinger ballast which we hauled I think 250 miles, paid 
a foreign railroad company a pretty heavy mileage, and my recol- 
lection. is that it cost, loaded by steam shovel, 3 cents a yard and 
cost us 72 cents a yard placed under the ties at that distance. Stone 
ballast ordinarily costs considerably more than that, at least 50 
to 75 per cent. more. In this country I believe it is extremely dif- 
ficult to get a first class quality of solid rock, and unless you do, it 
is very expensive and makes mighty bad track in a short time. The 
softer particles disintegrate very fast from the moisture and the 
frost. Then they break and pump under the joints in a short 
time. I know of stone ballast put in within two or three years 
in an ad@goining state which at the time was considered very good 
ballast, but within the last six or eight months they have been 
compelled to ditch at almost every tie and joint allowing the water 
to get away from the track on account of disintegration. Yet it 
was considered fairly good rock at that time. 

These papers have stated the differences between maintenance 
of gravel ballast and rock ballast too closely. I believe it must 
cost.us at least 25 per cent. more to maintain rock ballast than 
gravel and from 75 to 100 per cent. more to change out ties in 
rock than it does in gravel ballast. The ballast we secured that 
Mr. Hayes spoke of being river washed has proven rather unsatis- 
factory ballast. As mentioned in one of the papers it is “alive,” 
we can’t tamp it with a bar because if we do we drive it out from 
the other side of the tie and we can only shovel tamp it. I am 
satisfied, however, that this ballast is getting better. It has been 
in now over two years and it is getting better because the dirt 
and clay blown or carried in is becoming mixed with it and holds it 
in bond. The Graettinger gravel has a fair quantity, perhaps from 
5 to 10 per cent. of foreign matter in it, that is, a sort of a clay, 
more like a disintegrated iron ore, and that gravel in a very few 
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weeks or months at least after put on a track will become perfectly 
solid almost as much so as disintegrated granite, which without 
question is the best ballast that is in use to my knowledge. 

I think the gentlemen in their papers where they have spoken 
so harshly against cinders have gone a little too far. Cinders 
without any question are “the poor man’s friend,’ and we have 
cinder ballast on our railroad under heavy traffic, under heavy en- 
gines; one stretch I recall of some three miles put in two years 
ago last spring about 12 in. under the ties still remains good track 
and the section on which this three miles of cinder ballast is located, 
averages one man, besides the foreman, during the past season be- 
cause we could not get men in that vicinity because the other rail- 
roads were paying higher wages than we were permitted. They 
may have lost sight of the fact that there is a great difference in 
cinders, perhaps greater difference in cinders than in gravel. Some 
coal makes ashes almost entirely, with some clinkers mixed in. 
Other coal makes hard sharp cinders and the hard sharp cinders 
in our experience do not disintegrate and bed down as explained 
in the papers, and while cinders are not so good as rock nor as 
good as gravel, they are better than poor gravel and they are much 
better than no ballast at all. 

Mr. Rettinghouse: I believe I said in the paper that my ex- 
perience was limited to that one instance and also that the sug- 
gestion had been made to wash all gravel. I got this information 
from the proceedings of the American Railway Engineering and 
Maintenance of Way Association of a few years since, but there 
was nothing said about the outcome of that experiment. It re- 
minded me of that one instance where we used naturally washed 
gravel. The statement has been made by Mr. Jones that he found 
track that was ballasted with such washed gravel improving through 
the addition of clay. It is evident that you are not much bothered 
with heaving track in this vicinity. My experience has been ina 
very cold climate and heaving track was one of the greatest troubles 
we had. The minute we put any particle of clay in our ballast we 
would have a great time. I have seen track heaving so much that 
it required a full sized tie each side of the heave. Consequently it 
heaved over 6 in. This was all due to poor gravel or clay sub-soil. 
If there is no trouble with heaving, perhaps clay would be best. 

The exchange of ties or renewing of ties in stone ballast will 
cost a great deal more than in gravel ballast. The cost of gravel 
ballast depends on the equipment at your disposal. That is to say 
the kind of steam shovels and ballast cars and the methods of un- 
loading, etc. It is a most important item, as every practical man 
will know, to have the equipment as perfect as possible. In the 
years 1905 and 1906 I was in charge of track in Wisconsin and no 
expense was spared. We had some very large steam shovels with 
5-yd. dippers; we had ballast cars, side dump cars; Lidgerwood un- 
loaders, any quantity of them—no scarcity of equipment whatever. 
We had spreaders that were operated with air, and as a consequence 
I think that we handled our gravel about as cheaply as it could 
be handled, and I think it came very near to the figures mentioned 
by Mr. Jones, so I presume he had the same kind of equipment. 
We ballasted about 60 miles of single track with a yardage of 4,500 
to the mile, which is very heavy ballast indeed, amounting to prac- 
tically 18 in. under the ties. That ballast cost us from 29 to 33 
cents a yard for different sections and depending on the haul. I 
had in the same year another stretch of 10 miles with a different 
kind of a ballast where the cost ran up to something like 50 cents 
a yard. It was because we had to haul over another road, and our 
calculation as to the number of trains we could haul each day was 
knocked in the head. Instead of hauling four trains I could only 
get three through, and of course that means a whole lot of differ- 
ence. The cost of broken rock ballast is I think safe to assume 
a dollar a yard as an average cost, meaning the entire cost of the 
production of rock, hauling and putting under the track. We have 
on the North-Western now a crusher near Cedar Rapids which has 
been put in operation in the early spring, and we have not pro- 
duced this year the rock as cheaply as we should. A great deal 
of that is due to the fact that much more stripping was necessary 
than we first anticipated. We will undoubtedly get the cost down 
during the coming year to about 40 cents a yard and perhaps less. 
It should be gotten out for 35 cents a yard. In that case the rock 
ballast track should not cost more than 75 cents a yard complete, 
figuring on a 40-cent basis. It should be put in for 25 cents a yard 
and we figured 10 cents for hauling. 

I mentioned in my paper broken stone and slag as you notice, 
but I had particular reference to the Chicago & North-Western track 
between Chicago and Milwaukee. I don’t know whether any of you 
gentlemen have traveled over that line, but it is said to be one of 
the best tracks in the country. The trains are very fast and very 
numerous. I believe that most of that distance, some 83 miles, 
is ballasted with broken slag, obtained from the rolling mills in 
that vicinity. 

Mr. Breheny: Drainage I consider primarily essential. From 
my observation of the results from placing tile in some of the wet 
cuts recently, I am about ready to believe that considering the ex- 
pense to which the managements feel able to go, that it is a 
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very good alternative and very satisfactory. As to the cinder bal- 
last, I must take exception to what the papers infer or intimate, 
for I believe that the cinders from the Iowa coal when a sufficient 
amount of it is put under the ties with a good sub-grade and pro- 
vision made for good drainage, and track properly put up, that it 
does make a comparatively good riding track and the maintenance 
expense is nominal, about equal to gravel. The quality of the cinder 
is no doubt to be considered in this respect. I did have a little 
experience this summer with cinders made from Colorado coal which 
approaches very nearly a lignite in lightness. The cinder is so light 
as to be almost entirely unsuitable as ballast. In the second paper 
on ballast I notice at the outset the use of cinders in wet holes is 
suggested, but later condemned in arguing against placing cinders 
where they will produce a pocket. I believe if you put cinders in 
a wet hole in an embankment and the track continually settles it 
will produce what is called a sore spot. 

With the rock I believe that the class of soil making the sub- 
grade should be considered. There are localities in Colorado where 
the sub-grade is a gumbo or material known as “doby,”’ and the 
slag or rock is shown by experience to be too heavy in that it settles 
very readily into the “doby” and the “doby” works up around the 
end of the tie and you have got to be continually digging it out and 
refilling. We found by experiment that it was impracticable to place 
anything heavier in the way of ballast than cinders or disintegrated 
granite. 

Disintegrated granite is the best ballast I have seen. Rock 
ballast is no doubt first class, but I do believe it has a rigidity that 
is not experienced in the riding of gravel or cinder ballast. It has 
an effect very close to that produced by slag. The slag in the 
vicinity of Denver or Pueblo is not used as much for ballast as 
might be expected considering the quantity in which it is furnished, 
and when asking as to why this is so the majority of the answers 
were that it was too heavy for the sand or “doby” sub-grade and 
they did not consider it provided as good a ballast for the locality 
in which it was burned as did the disintegrated granite. The ex- 
pense of the disintegrated granite, both in its original cost and 
considering its ultimate cost in the maintenance, compares favorably 
with that of our gravel, and while it is in itself a material that 
drains well, yet I believe that in a proper cross section there can 
be exceptionally good drainage. In the locality to which I refer 
the slag was used for the most part in rip-rapping, protecting em- 
bankments, covering trestle bridges as a* protection against fire 
hazard and comparatively little of it under track as a ballast. The 
disintegrated granite is readily obtainable, works nicely, and we 
found by experience that it was a little more easy to secure labor 
to work in the disintegrated granite than it was where stone or slag 
was used as a ballast. This is possibly a feeling that existed in that 
locality only. We got the disintegrated granite from the Colorado 
Springs & Cripple Creek District Railway in the North Cheyenne 
canyon, beginning at mile post 5, about five miles up in the hills 
from Colorado Springs. The available granite pits have been worked 
out from that to mile post 8, three miles. 








The Illinois Central’s Birmingham Line. 





The Illinois Central began active investigation for a line to 
Birmingham, Ala., early in 1901. The topography of the region pre- 
sents many difficulties to railroad construction, and to determine the 
feasibility of a line from some point on the present line required 
careful investigation. Surveying parties were put in the field in 
1902, and a number of routes projected from points all the way 
from Jackson, Miss., to Jackson, Tenn., on the existing line. As a 
result of these surveys, the most feasible location appeared to be 
between Jackson, Tenn., and Jasper, Ala., 176 miles, by way of Tus- 
cumbia and Sheffield, passing through Chester, McNary and Hardin 
counties in Tennessee, Tishomingo county in Mississippi, and Col- 
bert, Franklin, Winston and Walker counties in Alabama. It was 
decided to make traffic arrangements with the Frisco System be- 
tween Jasper and Birmingham, 41 miles. The line, as located, fol- 
lowed the general direction of the headwaters of Deer river out of 
Jackson, through Madison and Chester counties, ascended to the 
summit of the divide between the valleys of the Mississippi and 
Tennessee rivers in Hardin county, and thence descended to the 
valley of the Tennessee river and followed it to Tuscumbia, 104 
miles. At Tuscumbia, the line broke sharply from the Tennessee 
valley and ascended to the top of Sand mountain, the watershed 
between the Tennessee and Black Warrior rivers, near Double 
Springs. From Double Springs south, a tortuous descent was made 
into Jasper by way of the valleys of Sipsey and Clear creeks, both 
tributaries of the Black Warrior. The maximum grade on this sec- 
tion was 1 per cent., and the maximum curvature 4 degs.; but from 
Jackson to a point 17 miles south of Tuscumbia the maximum grade 
was only 0.5 per cent. and the maximum curvature 3 degs. ‘lhe 
air line distance from Jackson to Birmingham is 184 miles and the 
distance by the location described is 215 miles. The 176 miles of 
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this to have been built would have cost about $10,000,000, or $50,000 
a mile. 

The financial depression of 1904 deferred further action in the 
matter until the spring of 1905, when arrangements were made for 
the following trackage rights: 

Mobile & Ohio from Perry, Tenn. (near Jackson), to Corinth, 
Miss., 51 miles. 

Northern Alabama from Haleyville, Ala., to Jasper, 41 miles. 

Kansas City, Memphis & Birmingham from Jasper into Birming- 
ham, 41 miles. 

This lessened considerably the mileage to be built. It was neces- 
sary only to build a connection 3.06 miles long with the Mobile & 
Ohio at Jackson; a line 80.1 miles long, leaving the Mobile & Ohio 
at Corinth and connecting with the Northern Alabama at Haley- 
ville; and freight terminals in Birmingham. The connection at 
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-01 per cent. for half a mile each way from passing siding stations. 
The maximum curvature for the line is 3 degs., except for one curve 
of 4 degs., 2,085 ft. long, near the Haleyville end, which was neces- 
sary to secure the most economical location for crossing Brush 
creek. All curves of 2 degs. and over have spiral easement approach 
curves. The profile, parts of which are shown herewith, gives a 
clear idea of the work encountered, and the accompanying photo- 
graphs show the nature of the cuts which were made. The geology 
of northern Alabama according to the authorities shows sub-carbonif- 
erous rock masses and coal measures. As a matter of fact, how- 
ever, very little rock was encountered in large masses, but many 
of the cuts contained disintegrated rock, cemented gravel and rock 
seams separated by clay and sand. In certain cuts this clay was 
indurated and very difficult to remove. 

Stephenson Hill cut, stations 3,991 to 4,022, near Corinth, and 





= 





a Ay 
io 
M4 2, u (ferrr ) 
FROG Yl 4er11e5 $77 
Moor i a 
a ~~ 
on ie 
: (o] 
ae ‘Ge av 
“S “e ai" 
Ss a ae ay 
“i 3 el 
& Re ee es 
, ee 
ay 0) g a Weg n= 
rt) 9 “ Mee 
= e 
¢ S 





8 
a 3 
, a 8 
\e x i] i 
” oe 
¢ P 
a v/ “io 
oar’ S OMe mt 
oe y 
re, Pee “2 
A NAS py yes 5 9 
ae t 
5 & | 
4 ) 
wae Vv €) y a ' 
te ¢ $ ™ 
es z 
* gs 








Birmingham Line of the Illinois Central. 


Jackson presented no particular problems in railroad construction, 
being a standard single-track line laid with 85-lb. rails on gravel 
ballast. The corporate name of the line is the Jackson & South- 
eastern Railroad. 

The line from Corinth ascends directly to the top of the ridge 
dividing the watersheds of the Tombigbee and Tennessee rivers, 
known locally as the “dividing ridge.’”’ This ridge is cut up by cross 
ranges of hills of moderate vlevation, which are well wooded but 
without undergrowth. They are made of clay, with an occasional 
seam of sandstone. The location continues on the top of this ridge 
into northern Alabama, striking the Northern Alabama at Haley- 
ville. The section traversed in Alabama is a portion of what is 


. known as “‘Apalachian America.” and the foot-hills of the Blue Ridge 
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Railroad Terminals in Birmingham. 


mountains. This district has been referred to as the “land of saddles 
and bad roads,” where a great variety of climates prevail, and where 
there is a survival of pioneer conditions, woodcraft and the open 
fire-place with the “stick and mud” chimney—in every way an un- 
promising land for railroad building. The line runs through Alcorn, 
Tishomingo and Ittawamba counties in Mississippi, and Franklin, 
Marion aha Winston counties in Alabama. The part in Mississippi, 
42.28 milés; Was built under the corporate name Mississippi & Ala- 
bama Railroad, and the portion in Alabama, 37.82 miles, under the 
name Alabama Western Railroad. 

While the line is laid on the dividing ridge, it, nevertheless, 
involved very hedvy grading to get the kind of line desired, that 
is, a maximum grade of 26.4 ft. to the mile, compensated .04 per 
cent. per degree of curvature, with an additional compensation of 





Chub Hill cut, stations 1,781 to 1,798, shown in the illustrations, 
are two of the largest cuts on the line. The former contained 
196,000 cu. yds, and the latter 106,000 cu. yds. Besides these, there 
were numerous cuts of over 100,000 cu. yds.; the fills were cor- 
respondingly large, as the line was built on a balanced grade line. 
The total material moved on the entire line from Corinth to Haley- 
ville was 5,500,000 cu. yds., or about 70,000 cu. yds. to the mile. 

Near the Haleyville end of the line, Brush creek, a small tribu- 
tary to the Tennessee river, cuts a wide, deep gap in the dividing 
ridge, and it is here that, after thorough study and careful inves- 
tigation requiring numerous preliminaries, it was decided to cross 
the gap by a steel viaduct, in preference to increasing the length 
of the line by staying on the top of the ridge and building around 
the gorge into Haleyville. The general dimensions and weights of 
this viaduct are: 


Total length, face to face of parapets.......... 1,230 ft. 714 in. 
Maximum height, base of rail to masonry ...... ten. * 2 “ 
Total weight of structure ......-.0cscccsacees 1,943 tons. 
Total amount Of MaASONEY .. 6... cies ccwcswnes 1,550 yds. 


It consists of ten 75-ft. deck plate girder spans, nine towers 
with 40-ft. deck plate girders, and two 60-ft. deck plate girder ap- 
proaches. The 60-ft. approach spans rest on concrete abutments 
and rocker bents. The towers and rocker bents rest on masonry 
piers on solid rock foundations. The tops of the piers are all 5 ft. 
6 in. square, varying from 6 ft. to 24 ft. in depth, according to con- 
ditions. The masonry piers are all stepped on the outside to permit 
future extensions to the masonry for a second track. 

The tower spans are fixed at both ends on the columns and 
the 75-ft. spans on each side are alternately loose and fixed at the 
ends. The towers themselves are fixed at diagonally opposite cor- 
ners of the bases, expansion being provided for at the other corners. 
Each of the towers consists of four columns joined by diagonal 
braces of channels. Each column is made up of two plates and four 
angles. Two angles are riveted to each plate, the two plates being 
spaced 21%, in. and laced with 3-in. x 2-in. x %-in. angles. The 
towers are built in one, two or three sections, according to the 
height. The top sections, the middle sections, and the base sec- 
tions, respectively, for all towers, are built of similar elements. The 
steel for the viaduct was furnished by the McClintic-Marshall Con- 
struction Co., Pittsburgh, Pa. It was erected by the Strobel Steel 
Construction Co., Chicago, with a double trolley traveler, as shown 
in one of the photographs herewith. The total time from begin- 
ning the work of erection until trains were allowed to cross the 
viaduct was 40 days. 

The design of the columns in the present towers allows for 
future double-tracking of the viaduct by erecting additional columns 
on each side. To install this second track, the masonry will be 
extended and additional columns placed and connected to the present 
columns by struts and diagonal braces, and one additional deck plate 
girder span will be added to each side of the viaduct 8 ft. from 
the center line between the present girders, the present track being 
moved to one side so as to rest on one of the present girders and 
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one of the new girders. The new track will rest on the other two 
girders, one new and one old. 

The Brush Creek viaduct and the overhead crossing of the 
Southern Railway are the only noteworthy bridge structures on 
the line. The Southern Railway crossing, which is the only rail- 
road crossing on the line, is a through girder bridge, 71 ft. long, 
on concrete abutments. All other bridging is Illinois Central stan- 
dard six pile, open deck, single-track trestle. The smaller openings 
have cast-iron pipe. 

The buildings for the line are in keeping with the kind of 
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country in which they are located. The depot and office building 
at Corinth, shown in the illustrations, is a combination freight and 
passenger station, with operating officers’ headquarters on the second 
floor. The local stations have combination freight and passenger 
depots of a size suitable to the needs of the community. A cotton 
platform and a stock pen are provided at each station. 

The section foremen’s and agents’ houses, which are alike, are 
story-and-a-half frame structures, designed to afford comfortable 
living quarters in a warm climate. They have two large living 
rooms, 16 ft. x 16 ft., separated by a wide hall leading to a porch 
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Condensed Profile from Goddard to Red Bay; Birmingham Line of the Illinois Central. 











Overhead Crossing of Southern Railway near Corinth, Miss.; Mississippi & Alabama Railroad. 
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Brush Creek Viaduct, Showing Traveler. 

















Type of Water Station. 








in front, 8 ft. wide, and a rear porch 6 ft. wide. Back of the dining 
room, and connected with the main portion of the house by a lat- 
ticed porch, is a large kitchen. The second floor, or attic, is fitted 
up for sleeping rooms and is reached by a stairway from the hall. 
The interior furnishings are plain. The two living rooms each have 
an open fire-place finished in common ashlar and red sandstone. 

Houses are also provided for section laborers, near the section 
foremen’s houses. These laborers’ houses are also story-and-a-half, 
with a front and back covered porch, each 6 ft. wide, extending 
the full length of the house. The two rooms are 16 ft. x 16 ft., but 
are not separated by a hall as in the section foremen’s dwellings. 
The attic is reached by a stairway from the kitchen and is fitted up 
for sleeping rooms. 

The type of water station used is shown in a photograph; it 











Stephenson Hill Cut; Mississippi & Alabama Railroad. 








Chub Hill Cut; Alabama Western Railroad. 


is a 100,000-gal. tank with steel underframe on concrete footings. 
Those water stations located at points where there is a passing track 
have a penstock between the tracks. 

The finished grade is 24 ft. wide in cuts and 18 ft. wide on 
fills. The theoretical side slope in cuts is 1 to 1, and on fills 1% to 1. 
In the cuts are side ditches 4 ft. wide and 1 ft. deep. The track 
is laid with A. S. C. E. section, 85-lb. rail, and is ballasted with 
gravel, the ballast being obtained from pits located on the line. 
Passing tracks 3,200 ft. long are placed at intervals of about six 
miles. 

Wherever possible, public highways are carried either over or 
under the tracks. In many instances it was necessary to buy extra 
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property on which to divert a highway, in order to eliminate a 
grade crossing. 

To operate the line at the outset to the best advantage, terminal 
facilities have been provided at Corinth and Haleyville. These com- 
prise a coaling station, water station, turntable and the necessary 
tracks. 

Traffic arrangements with other companies provide that im- 
provements be made on their respective lines which will enable the 
Illinois Central to operate’ from Jackson, Tenn., into Birmingham, 
220 miles, by providing only a few additional facilities at Jackson, 
where it now has freight terminals, and by building complete freight 
terminals in Birmingham. The passenger trains will use the new 
union station along with all other roads now entering Birmingham. 
The freight terminals in Birmingham consist 
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a pump-house and an oil house, and the necessary piping and fire 
protection. 

The construction of the line was begun in February, 1906. The 
grading and track laying of the section in Mississippi was completed 
during October, 1907, and the Mississippi & Alabama Railroad was 
put in operation during December, 1907. The part in Alabama was 
put in operation February 1 of this year. 

The line should have good traffic from the start. Birmingham 
is an important manufacturing center, the iron trade being its lead- 
ing industry. The Alabama ores, because of the phosphorus and 
silicon they contain, are especially suited to the open-hearth process. 
The steel industry in Birmingham has grown to large proportions 
in the last 12 years. In the same period the manufacture of cotton 





of a city yard, a freight house and a three- 
story sterage warehouse equipped with elec- 
tric freight elevators, on the property bounded 
by First and Second avenues, and Thirteenth 
and Sixteenth streets; also an outer yard at 
Zast Thomas. The city yard is convenient 
to the wholesale district, as well as being 
centrally located for the entire city business. iv 

The storage warehouse at the corner of 
Sixteenth street and First avenue was former- 
ly the Brewer building. It is 196 ft. 6 in. 
x 141 ft. and has been entirely remodeled. 
It is three stories high and equipped with 
electric freight elevators. In remodeling, it 
was divided .into three sections, separated by 
fire walls. The entire top floors and two- 
thirds of the second floor are used for the 
storage of freight. One-third of the second 
floor is used for offices. Two of the yard 
tracks extend into the building on the ground 
floor. The ground floor space fronting on the 
alley between First and Second avenues is 
for inbound freight. A one-story addition, 
342 ft. long and 30 ft. wide, has been built 
along First avenue. This addition, with the 
portion of the first floor of the original build- 
ing facing First avenue, constitutes the out- 
bound freight house. 

The city yard connection is made with 
the ’Frisco System at Ninth avenue and 
Twelfth street, and required the construction 
of 2,800 ft. of double main track in Twelfth 
street from Ninth to Second avenues laid 
with 85-lb. rails. The yard contains 7,000 ft. 
of track. At First avenue and Twelfth street a single-track con- 
nection, 700 ft. long, is made with the Birmingham Southern. The 
outer yard, containing 47,000 ft. of track, connects with the Frisco 
at East Thomas, through which suburb a single track 1.95 miles 
long has been built. 

Other terminal facilities are located adjacent to the outer yard; 
they comprise a 20-stall engine house, a machine and repair shop, 
a store-room and a joint office building for the operating and me- 
chanical departments. These buildings are all of brick. There are 
also a 75-ft. turntable, two Illinois Central standard 125-ton coal 
pockets, two standard concrete cinder-pits, a 100,000-gal. water tank 
with steel underframe on concrete foundations, a 10-in. penstock, 
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Brush Creek Viaduct; View of Structure. 


goods has quadrupled. The resources of the country traversed by 
the new line include coal, timber and agricultural products, of which 
cotton is the most important. 








Among Austrian railroads, briquettes are used only by the 
State Railroads. They used, last year, 33,000 tons made at Pilsen, 
Bohemia, and 11,000 tons of English briquettes. The coal used 
during the same period amounted to 4,400,000 tons. The briquettes 
were of two sizes: one weighing 2.2 lbs. and the other 4.4 Ibs., 
both kinds being oval. The price for the Bohemian briquettes was 
about $3.60 a ton and for the English briquettes, about $5.80.— 
Consular Report. 
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Combination Freight and Passenger Station and Division Offices; Corinth, Miss. 
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Russell Harding. 





Russell Harding died in New York City on March 3, 1908, from 
complications following a surgical operation. He was an exceed- 
ingly able railroad man. His early railroad experience was largely 
on the Gould lines, to which he later returned as an executive, but 
his first great reputation was made under James J. Hill on the 
Great Northern, of which entire system he was made general super- 
intendent two years and a half after going to the road as superin- 
tendent of the Dakota division. His rapid advancement on the 
Great Northern resulted in his return to the Gould lines which he 
had left as Superintendent and Division Engineer, as Vice-President 
and General Manager of the St. Louis Southwestern, an office which 
carries with it the presidency of the St. Louis Southwestern of 
Texas. In this capacity he proved himself a bright and capable 
executive officer and after about two years was called to be execu- 
tive head of the Missouri Pacific system as Vice-President and Gen- 


_eral Manager, his authority later including the Denver & Rio Grande 


and the Rio Grande Western. It was on the Missouri Pacific that 
Mr. Harding made his most notable record. The road during the 
four years in which it was in his charge made great advances both 
in prosperity and in physical condition. 

Mr. Harding was born on July 24, 1856, at Springfield, Mass. 
At the age of 14 he entered rail- 
road construction service; three 
years later he was office boy and 
paymaster for his father, who was 
then a contractor on the Portland 
& Ogdensburg, a road part of 
which now belongs to the Maine 
Central, and the Vermont division 
of which belongs to the St. Johns- 
bury & Lake Champlain. In 1873, 
when he was 17, he went to Texas 
and worked for three years in the 
engineering department of the 
International & Great Northern. 
During the three years from 1877 
to 1880 he was station agent, oper- 
ator and ticket seller on the same 
road. In 1880 he was appointed 
Assistant Engineer of Construc- 
tion of the International & Great 
Northern, and during the next six 
years was Engineer of Construc- 
tion, Superintendent of Construc- 
tion, and Resident Engineer in 
charge of tracks, bridges and 
buildings. In 1886 he was trans- 
ferred to the Missouri Pacific as 
Superintendent and Division Engi- 
neer of the lines in southern 
Kansas, with headquarters at 
Wichita Falls, a post which he 
held for eight years. 

Then he went to the Great 
Northern as Superintendent of the 
Dakota division, with headquar- 
ters at Grand Forks, N. Dak. 
Eighteen months later he was ap- 
pointed General Superintendent of 
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manner and courtly dignity were bound up with a kind heart. 

His genial character was shown to best advantage in his home 
life. He and his wife, who survives him, were an unusually con- 
genial and loving couple. He was also a devoted son. His loyalty 
and affection to his mother were outwardly evidenced during her 
lifetime by the fact that a week never passed without his writing 
to her. 

His remains were taken to Portland, Me., and laid beside those 
of his father and mother at a point chosen by himself on the slope 
of a hill overlooking the railroad. 








Corporate Management Versus Government Control.* 





My experience in the conduct of independent and impartiai ex- 
aminations of books of account and affairs has covered many years 
and has been concerned with the federal government, state gov- 
ernments and city governments. It has covered the field also of 
railroad, street railway, light, power and other public service cor- 
porations. It has dealt with industrial corporations, the so-called 
“trusts.” It has taken me into banks, trust companies and in- 
surance companies; into educational and charitable institutions. I 
think I may say it has taken me pretty generally over the whole 
field of public and private busi- 
ness, and if I am to judge by what 
my eyes have seen, it is the unas- 
sailable truth that almost any one 
of the men who stand at the head 
of our great business institutions 
is far more competent to run the 
government, and would run it 
more economically, more wisely, 
and more honestly than any of 
those who are in the business of 
running governments. 

I know as asgmatter of fact 
that the management of our great 
properties is generally intelligent 
and economical, and that the man- 
agement of our government bu- 
reaus is generally loose, irregular 
and frequently dishonest; and 
when I read the articles with 
which so many of our newspapers 
and magazines are filled nowa- 
days, reflecting on the men whose 
genius is developing the country’s 
resources, and when I hear the 
proposals of politicians, from the 
most eminent to the least, for the 
passage of laws to hamper and re- 
strict the energies of these men 
on the theory that their integrity 
is open to suspicion, my mind in- 
evitably brings up the contrast 
that I always observe between a 
corporation’s way of doing things 
and a government’s, as disclosed 
by their respective .records and 
books of account. 

For the purpose of this com- 








the Western district, with head- 
quarters at Spokane, Wash., and 
11 months after that General 
Superintendent of the whole Great Northern system. This position 
he held for a year and nine months. In the fall of 1898 he be- 
came the operating head of the St. Louis Southwestern, and on 
March 12, 1900, of the Missouri Pacific. In August, 1904, he left the 
Gould lines to take active charge of the “Great Central Route,” 
made up of the Pere Marquetie, the Cincinnati, Hamilton & Dayton, 
and the Chicago, Cincinnati & Louisville, being elected President 
of the first and Vice-President of the other two. When this system 
was bought by J. P. Morgan & Company for the benefit of the Erie 
Railroad, Mr. Harding was elected Vice-President of the Erie also, 
a position which he held for only a month, when the Erie retired 
from its purchase of these roads. In November, 1905, he left active 
railroad service to act as an adviser of H. B. Hollins & Company, 
bankers, of New York, to whom his extensive and successful experi- 
ence proved to be of great value. He was associated with this firm 
up to the time of his death. 

Mr. Harding had both ability and an attractive personality. 
In his business life he was courteous and kind; by his employees 
he was beloved, and to the lowest of them he was accessible. The 
men on the Missouri Pacific, with whom and over whom he worked, 
he regarded almost as his children. One of his strong points as a 
railroad officer was the fact that during his whole career there 
was harmony between him and his employees. His gracious 


Russell Harding. 


parison, incompetency and _ dis- 
honesty need not be separated. 
Putting them together it is my 
deliberate estimate, that, judged by the highest standards prevail- 
ing in the best conducted corporations, there is less than 10 per 
cent. of both among men in the management of corporations gen- 
erally, and at least 90 per cent. of both among public office holders, 
and I base this estimate upon my experience as a public accountant. 

The men entrusted with the management of the corporations 
are better fitted to administer the affairs of such corporations and 
to exercise judgment in matters concerning both the investor and 
the public which takes their product or utilizes their franchises, 
than are those men who hold public office qualified to fill even their 
own positions, much less to undertake administrative control over 
corporations. The facts that prove this do not deal with the mere 
matter of honesty and efficiency. The organization of a public bureau 
is much less compact, much less harmonious in its operation than 
the organization of a great railroad or a great industrial corpora- 
tion. The men at the head of such business organizations, in prac- 
tically every case, are experts, working diligently, in harmony, and 
ready to work to the limit of their endurance, with full and direct 
control of their subordinates. On the other hand, nothing can be 
more notorious (the results are obvious to every public accountant 
who investigates) than the fact that in nine cases out of 10 the 








*From an address by Elijah W. Sells, C, P. A., before the Certified Public 
Accountants of New Jersey. 
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head of a public department spends most of his time promoting 
his political interests, and the employees generally, protected by the 
civil service regulations, are looking to see how little rather than 
how much work they can get into their appointed short hours. 








Curve Superelevation. 





BY M. L. BYERS, ‘ 
Chief Engineer, Maintenance-of-Way, Missouri Pacific Railway. 

The constantly increasing speed of trains, together with the 
radical change in the height of the center of gravity of the loco- 
motive, due principally to the introduction of the wide firebox, has 
caused the subject of superelevation of curves to assume greater 
importance than was formerly the case. 

The usual basis for determining the amount of superelevation 
is a formula in which the factors are the radius of the curve and 
the speed of the train. If it were possible to regulate the speed of 
trains so that all passed around the curve at the same speed, this 
formula might be practically satisfactory; on the contrary, how- 
ever, it is always necessary to make the superelevation a com- 
promise between the speed requirements of various trains. If the 
curve is prepared to exactly suit the speed of the fastest train, such 
as the limited mail train when it is several hours late, then dif- 
ficulty is experienced in connection with the operation of the slow 
treight trains. If, on the contrary, the curve is elevated to suit 
the speed of the slow freight trains, then the track may be abso- 
lutely dangerous for unrestricted high-speed traffic and it may be 
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In Fig. 2, lay off the horizontal line al, and from any point b lay 
off be so that be shall represent the gage of the track and the per- 
pendicular em to the line al shall represent the superelevation of 
the outer rail. From c, the center line of the track, erect a per- 
pendicular to be such that cd shall represent the distance from the 
top of rail to the center of gravity of the locomotive, the point d 
representing such center of gravity. 

Lay off on be the point f such that it shall lie on the middle 
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limitations of safe operation and also to understand the practical 
effects on curved track of the various forces encountered in connec- 
tion with train operation thereon. 

Some years ago Mr. J. C. Bland, Engineer of Bridges, of the 
Pennsylvania Lines West of Pittsburgh, proposed to apply to the 
solution of the problem of superelevation of curves the fundamental 
principle employed in the design of masonry structures, namely, 
that the resultant of all of the forces must, for safety, lie within 
the middle third of the structure. Translating this into terms of 
track conditions, it means that the resultant of the centrifugal 
force and the weight of the locomotive (or car) must fall within 
the middle third of the space between the two rails of the track, 
the proper speed for a given elevation, or the proper elevation for 
a given speed being that which will cause the resultant to fall in 
the center of the track. From these assumptions we may derive 
formulae as follows: 

Let G = Gage of track in feet (assumed in tables as — 4 ft. 9 in.). 
= Superelevation of outer rail in feet. 

= Superelevation of outer rail in inches. 

= Velocity of train in feet per second. 

1 Velocity of train in miles per hour. 

F = Centrifugal force in pounds. 

W = Weight of locomotive in pounds. 

R = Radius of curve in feet. 

H = Height of center of gravity of locomotive in feet. 


“<5 


Proper Speeds and Elevations. 


Construct Fig. 1 so that df shall represent the gage of the track 
G, fe the superelevation E; be the horizontal line from the middle 
point c of the line df will represent the centrifugal force F, and the 
perpendicular ab the weight W of the locomotive, such that the 
resultant shall be perpendicular to the track and shall pass through 
the center point c. 

In the similar right triangles abc and def, we have 

ab : be >: de (= @f, approx.) : ef, 
or We sec 


Draw df, and draw fg, a horizontal line intersecting at g the 
vertical line dg let fall from d. , 

Draw gh parallel to df. 

If dg represents the force of gravity W, equal to the weight of 
the locomotive, acting through its center of gravity d, then will 
dh represent the centrifugal force F, acting also through the center 
of gravity d, of the locomotive, such that the resultant of these 
two forces shall pass through the point f on the edge of the middle 
third of the track, and being the maximum safe centrifugal force 
under the conditions. 

As it does not involve a material error, we will assume that 

be =6m:; (== G) 
ca = kd (=F) 
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G 
dg = dk — kg. 
Substituting for dk its value H and for kg its value in (1) 
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If, in the right triangle dgf, we represent dg as equal to W, 
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the weight of the locomotive, and fg as F, the maximum allowable 
centrifugal force, we have 
da: af:: W: fF 


savas a 


Substituting in (8) the values of dg and gf in (2) and (1) 
respectively, we have 
E G 
(H=+ =) 


G CC), 


it — z ( H 2 a) 


rF-w # — 
dg 
Vv? 


But F = W ay 


(32% representing g, the force of gravity). 


Eliminating F, and dividing through by W, we have 
E G > i G 
H ) $21 /. ( \ 
v? ( G ts ei Lee GG t-5 ) 
ees ae or = 
32'/,R EK y G P E / K G 
a. H : ) 
G ( q * s) . G (1 Gt % 


(4 i +» 0.8 ) 


E, E, 
H- = (a = + 0.8 ) 


But, as E, will seldom or never be greater than 12 in., and as H 
will seldom or never be greater than ‘10 ft., the expression 


or, V?, = 1495R 


> (Hi = =f 0.8 ) will never exceed 0.61, or say, 6 per cent. of H, 
and so may be neglected, causing the formula to become, for prac- 
tical use 


D 2.0 : ? ; 
¥, = V R (* f 12 ) <== Maximum safe speed in miles per 


i NR on das dinceuuwosnbele (C) 
If we assume that the locomotive may stop on the curve, we 
rl 9 
have for that condition V, = O, whence 7 = — — or, E, = — 
48.0 ‘ : ‘ : ? 
H = maximum safe depression of low rail. .............. (D) 


Determination of Height of Center of Gravity of Locomotive. 

The height of the center of gravity of a locomotive can be 
determined experimentally as follows: 

1. Weigh the locomotive, which should, for the 
purpose, contain the maximum amount of water in 
the boiler. 

2. Place the locomotive so that the wheels on 
one side are on the track scale in such position that 
they are some 6 in. higher or lower than the opposite 
wheels; measure carefully the exact difference in elevation of the 
two sets of wheels and obtain the weight S, carried by the wheels 
on the seale. The forces acting are as shown in Fig. 3, where 
a represents the center of gravity of the locomotive, ac the line of 
action of the weight of the locomotive through its center of gravity, 
and S and S’ the reactions of the supports of the two sets of wheels... 

In the similar right triangles abc and dfe we have ab: be :: 

dé : fe (1) 
in which de = G = df (approximately, since ef is small) 

ab = ac (approximately, since bc is small) 

ef = E = superelevation, 
andab = H = height of center of gravity of locomotive. 

Substituting in (1), we have 

rE: 6¢:75 @: B 


G 
or H = be on 


If we let W = weight of locomotive, acting along the line 
ac, and S and §, the portions of the loads carried by the two rails 
e and d respectively, then, taking the origin of moments at d, we have 


S, X de = W X de, ordc=S, nl 
Since de —G 
de = bd — bc = > — be 
Substituting, we have 
: ; , 4G 
$x G= W (S — be) 
‘aia i — G e ¥ 
bc = bd — dc = 5 — Siw 
G G G G? / 1 S,\ _ 
H=(3-S ww) ge =E(e-w)= 
Height of center of gravity of locomotive. (EB) 


Lateral Movement of Track Due to Centrifugal Force Exceeding 
Frictional Resistances Between Tie, Ballast and Subgrade. 
Superelevating the outer rail of a curve does not destroy the 

centrifugal force; it merely transfers its effect to the track, and, 

in order to prevent motion resulting from the action of this force, 
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the frictional resistance between the different layers of the ballast 
or subgrade, must be equal to, or greater than, the centrifugal 
force. When the speed is greater or less than that given by formula 
A, there is also a tendency for the tie to slide on its bed of ballast. 


72 
Let F = Centrifugal force = Bcd x . 
32!/, R 
K', = Frictional resistance — cW, where 
c = Coefficient of friction between tie and ballast, ete. 


For safety, F should probably not exceed 3 W 


c W Vv? 
Then W - 

2 3217 * R 

or V = / 16 Re = 

Velocity which will cause sliding of track, ballast or subgrade. (F) 

Let us investigate the case of R = 640’ (a 9 deg. curve, about) 
Then V = 4/10,240 ¢. 

For c = 1, V = 100 ft. per second = 70 mi. per hour = safe speed. 





I ‘ 
5 = 71 ft. per second = 47 mi. per hour = safe speed. 
| 





- = 50 ft. per second = 33 mi. per hour = safe speed. 
4 


So the danger is not one to be entirely neglected; it is prac- 


a 
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Fig. 5. 


tically evidenced by the .difficulty experienced in maintaining, in 
good line and surface, curves used at widely varying rates of speed. 
Lateral Movement of Track Due to Excessive Superelevation, 
The slowly moving train is in the position of a weight on an 
inclined plane, where the three forces, W, N and T produce equili- 
brium (see Fig. 4). 
From which we obtain ab : bc :: de: ef 
oreG: Rss Wee F 
E 
T= W — 
G 
Figure 4. 
But the horizontal component T should not, for safety, exceed 


7 


c E c 


.s W, so that W we wy WwW 
Oe ee) eee (G) 
Fore = 1 B= 2.36 tt. : 
ss = 1.18 ft. 
—— = 0.59 ft. = 7 in., which is a lower limit than 
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that usually required to keep inside the middle third the resultant 
of all the forces for the fast moving train. 


Wheel Flange Mounting Ral. 

Fig. 5 shows the relative position of the wheel and rail when 
the flange is crowding the side of the rail. It is evident that one 
effect of centrifugal force exerted on the wheel will be to cause 
it to rise and that sufficient pressure would enable the wheel to 
mount the rail. 

As the force F is seni by the normal to the line ad, the 
vertical component resulting must equal W, the weight of the 
wheel, before the wheel can rise; this condition will result under 
the following relation: 

SOW 3200-3 Oc 
ab 





alia be 
but, in practice, ab = 2bc, 
which gives F = 2W. 
y2 
But, F = W 
327, R 
Substituti 2W W ne 
ubsti I= 
ee 321/,R 


or V*? = 644% R 

V =84/RK approx. or V,; = 12 /R 
For a 6° curve, V* = 12 a/ 955 = 360 miles per hour approximately. 

Evidently under ordinary conditions there is no danger of acci- 
dent on this score; however, where an engine is improperly counter- 
balanced and running at high speed it is known that at times there 
is almost no pressure exerted by the wheel on the rail and it would 
seem possible that, under these conditions, a case might arise where 
the wheel will be lifted up and forced over the rail by the cen- 
trifugal force. 

General Remarks. 

All formulas in regard to the proper superelevation and safe 
_ speed for curved track are more or less open to the criticism that 
they are far more accurate theoretically than the data upon which 
their practical use is based. 

All track, and especially curved track, requires more or less 
constant attention in order to preserve a reasonable degree of ac- 
curacy of line and surface. Inasmuch as any deviation from the 
true circular curve means a sharper resultant curve, errors in aline- 
ment produce the same effect as the uneven superelevation of a 
circular curve, and conversely, errors in uniform superelevation of 
a circular curve produce the effect of the curve being out of line. 

When curves are not spiraled it is necessary to commence the 


vy, 
Xx 


AU | , 
8S Hey AEE 


<r 


THE RAILROAD GAZETTE. 





Vor. XLIV., No. 11. 


encountered and the tendency, of course, is toward overturning the 
locomotive in the direction of the high rail. Naturally, perfect re- 
sults cannot be obtained under this condition and it has become 
the general practice to spiral all sharp curves. 

It is known from shop tests of locomotives that, with some 
engines at high speeds, due to imperfect counterbalancing, there are 
times in the revolution of the driving wheel where there is abso- 
lutely no pressure on the rail from that wheel, the pressure having 
been transferred to the opposite driver which carries an abnormal 
load for the instant; this, of course, introduces a new factor in 
determining the resultant of the various forces at work on curved 
track and with a locomotive running at a speed higher than that 
corresponding to the elevation of the curve serious results might 
in some case be produced. 

The long rigid wheel base of some locomotives has, of course, 
the effect of considerably increasing the pressure of the flange 
against the head of the rail. 

General Conclusions. 

1. It is undesirable to use a greater superelevation than that 
which will permit any locomotive to stop with safety on the curve. 

2. Curve tables which state, not only the proper elevation for 
a given speed, but also the safe maximum speed for a given eleva- 


. tion for the locomotive with the highest center of gravity in use 


on the railroad, should be used. 

8. All curves should be given such superelevation as will make 
them safe for the maximum speed at which a late train will be 
apt to use them, or special instructions restricting the speed should 
be placed on the time cards. 

4. All curves of 1 deg. or over and used by trains at high 
speed should be spiraled and the change from zero to maximum 
superelevation should occupy the limits of the spiral. 

5. The ill effect of high center of gravity, long wheel base, and 
inadequate counterbalancing of locomotives, should be kept in mind 
with a view to minimizing their undesirable results on the track. 

6. As the superelevation selected is usually a compromise be- 
tween opposing speed conditions, the extent of the variation of the 
extreme conditions from the compromise should be kept in mind 
and the character of the track regulated accordingly. — 








Train Heating on Electric Divisions of Steam Railroads. 





BY CHARLES M. RIPLEY. 

The establishment of great passenger terminals in New York 
City, involving extensive tunnel systems and other improvements, 
looking not alone to the more economical and expeditious handling 
of traffic, but also (and in a measure primarily) to the minimizing 
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Location of Heating Apparatus in New Haven Electric Locomotive. 


superelevation on the straight line some distance in advance of 
the point of the curve, a very general practice being to place one- 
half of the run-off on the straight line and one-half on the curve. 
The result of this practice may be illustrated as follows: 

Assume a curve with 6 in. of elevation, then the elevation at 
the point of curve will be 3 in.; just before reaching the point of 
curve the effect produced is that of encountering on a straight line 
a spot where one rail has become 3 in. out of surface; this would 
be regarded as a dangerous condition inasmuch as it tends to over- 
turn the locomotive in the direction of the low rail; immediately 
upon passing beyond the point of curve on to the curve, the condi- 
tion of a curve with but one-half of the proper superelevation is 


of accidents due to the obscuration of signals by reason of smoke in 
the tunnels, has led to the employment of electric traction within 
the terminal stations and for a distance of several miles along the 
right of way. The adoption of electric traction at once gave rise to 
the problem: How shall the passenger coaches be heated after the 
steam locomotive is supplanted by the electric locomotive which is 
to haul the incoming train a distance of several miles, and, con- 
versely, must haul the outgoing train an equal distance before it can 
depend upon steam from the steam locomotive to heat its coaches? 

In the solution of this problem economy as well as efficiency 
must be studied. To install obsolete stoves for temporary use in the 
individual coaches, a method of heating as ineffective as it is fraught 
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End View of Heating Apparatus. 


with danger, was not to be thought of. To heat the cars by elec- 
tricity, while perfectly feasible, involves not only the expense of 
equipping every coach with electric heating apparatus, in addition 
to the steam pipes which would be in use during the major portion 
of the run, but also involves the considerable loss of efficiency always 
accompanying heating by electricity. 





Side View of Heating Apparatus. 


The mechanical engineer has been called in to give assistance 
to the electrical engineer in this heating problem, and there have 
been devised two methods now in successful operation; one adapted 
to the rolling stock of the New York Central and the other to that 
of the New Haven. 
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So far as these methods are identical, they may be briefly de- 
scribed as follows: 

In the electric locomotive is installed a vertical boiler, which, as 
soon as the steam locomotive is unhooked and replaced by the elec- 
tric motor, is connected to the regular piping system of the train. 
Thus, with virtually no interruption steam heat is supplied to the 
coaches, regardless of the change in the mode of traction, without 
necessitating any addition to the regular heating apparatus of the 
coaches. The fuel for this boiler is ordinary commercial fuel oil. 

The photograph shown herewith was taken in the inside of one 
of the New York Central electric locomotives, and shows the oil-fired 
auxiliary steam boiler now used in heating trains on the electric 
division. The apparatus consists of a multi-tubular boiler mounted 
on a cast iron firebox lined with brick. The boiler has 800 copper 
tubes 1% in. in diameter and fitted with steam and water gages, try 
cocks, safety valve set to 80 lbs., blow-off connection and automatic 
feed-water regulator. 

Water and oil are carried in two steel tanks under pressure. 
The pressure of the water is 135 lbs. per square inch, which is suffi- 
cient to supply the boiler without employing a feed pump. The oil 
is stored at a pressure of 25 lbs. per square inch.. The air for sup- 
plying this pressure is taken from the main reservoir in the locomo- 
tive air-brake apparatus and is reduced to feed the oil tank by means 
of a regulating valve. 

The water tank is of 200 gal. capacity and is filled by attaching 
a hose on either side of the locomotive and opening the vent valve 
on the top of the tank. The water is then forced up into the tank by 
‘the pressure on the mains. Try cocks are fitted to test the height 
of the water in the tank. The oil tank, which is 40 gals. capacity, 
is fitted with two glass gages to enable the operator to ascertain the 
amount of oil contained. 

Water is led to the boiler through an air trap. In the photo- 
graph the screen is shown thrown back to better show the apparatus 
under the boiler. The Kirkwood oil-burning system manufactured 
by Tate, Jones & Co., Inc., of Pittsburgh, Pa., which supplies the 
fuel for the boiler, is arranged to use either air or steam to atomize 
the oil. The change is made from one to the other by means of a 
three-way cock. Air is used to start the fire and steam when boiler 
pressure is reached. 

The main difficulty in connection with oil as a fuel is to obtain 
complete combustion of the ordinary commercial fuel oil. In order 
to obtain this complete combustion of such oil it must first be com- 
pletely atomized. To atomize each gallon of oil there is required 
approximately 60 cu. ft. of free air at a pressure of 15 to 25 lbs. per 
square inch. There must then be supplied by one or the other of 
two means, approximately, 1,440 cu. ft. more 
to give sufficient oxygen to the flame. 

The New York Central apparatus is ar- 
ranged to allow considerable space around the 
nozzle of the Kirkwood burner, through 
which air from the surrounding atmosphere 
is drawn into the combustion chamber by the 
force of the injected atomized oil. This 
method of drawing in the 1,440 cu. ft. of air 
has been known to result in a noisy burner 
at times, and it has been open to the objection 
that it is difficult to control the amount of 
air drawn in. It is also obvious that the use 
of a greater amount of compressed air than 
is necessary for atomizing is required in order 
to draw in a sufficient amount of the surround- 
ing air. This method makes up with com- 
pressed air any deficiency in the quantity of 
surrounding air drawn in. A decided ad- 
vantage, however, in this method is that it 
makes unnecessary the expense of installing 
any extra blowing apparatus and drive for 
same, both of which take up considerable room 
in the rather confined space of the electric 
locomotive. 

The electric system of the New Haven 
road is rather unique in the field of American 
electric traction, inasmuch as_ transformers 
are used in the locomotive to reduce the volt- 
age of the alternating current supplied. The 
advisability of cooling these transformers by 
air needs no comment; an air-blast apparatus 
has been used both to cool the transformers 
and to assist in burning the oil. The accom- 
panying drawing illustrates a New Haven 
electric locomotive, in which a Kirkwood oil 
burner is installed. A low-pressure fan blast at from 3 to 4 oz. 
pressure is used for blowing into the combustion chamber the neces- 
sary air for combustion. Thus compressed air is needed only for 


atomizing the oil. 
This scheme cuts down the amount of compressed air used and 
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increases the efficiency of the fire. It enables the operator or fire- 
man to completely control the nature of the fire by varying the 
quantity and pressure of the air-pressure blast for combustion. The 
oil and compressed air for atomizing is regulated by one lever, and 
the ratio between the oil and the compressed air for atomizing 
always remains at a constant point, which has been found to be 
the best for complete atomization. The fireman or operator cannot 
make an inefficient or smoky fire, the regulation of the air blast 
varying only the nature of. the fire from a soft and non-oxydizing 
flame to a hot concentrating fire. 

Both the New York Central and the New York, New Haven & 
Hartford railroad heating systems are simple to operate, and no 
extra men are required in the cab to operate them, this work being 
part of the duty of the fireman. 








Ocean Carrier. 





BY J. RUSSELL SMITH, PH.D. 





x: 
LINE TRAFFIC IN THE UNITED STATES COASTING TRADE. 

The United States coasting trade has always been composed 
of two elements and the line traffic in its service has been the sport 
of at least two circumstances. ; 

The two elements of the coasting trade are, first, the local ex- 
changes between the various parts of the United States, which are 
ever growing; and second, the collection of produce at convenient 
places for export, and the distribution of imports from greater to 
lesser ports. This foreign trade factor is an uncertain one, having 
fluctuated greatly from time to time in our history. This fluctua- 
tion arises, and with it the changes in line traffic, from the differ- 
ing degree of development of our line traffic from the various Amer- 
ican ports to foreign ports. If there are many ports on an equality 
of foreign connection there is little need for collection and distribu- 
tion among them in connection with the foreign trade. If some 
ports have a great predominance in foreign line connections the 
coasting trade will center at such ports and develop largely. 

The second factor that has influenced the line traffic, has been 
the growth of the American railroad system. At one time the coast- 
ing vessel was almost the only means of getting from port to port. 
Then came the railroad which took away from the coasting vessel 
all possible claim to being a fast line connecting the various parts 
of the United States. This left the coasting lines only such traffic 
as they could snatch from the competition of the speedy railroads 
above and from the slower and cheaper schooner and latterly the 
yet cheaper barge below. 

In its origin, coasting line traffic is closely akin to the ocean 
line traffic as was pointed out in the article on the “Origin of Line 
Traffic.” In the Colonial time the coasting trade was light and 
with the small vessels of that day each colony traded direct with 
the mother country, more directly, indeed, than do many of the 
American commonwealths at present. In the era between the Revo- 
lution and the War of 1812, the same conditions prevailed and one 
port was almost as good as another. This was the period of greatest 
democracy among American seaports. New Orleans, Charleston, 
Savannah, Baltimore, Philadelphia, New York, Boston and Salem 
were more nearly on an equality than they ever have been since. 
The difference in their population was surprisingly small. Each 
had that breadth of sea connection which the enterprise of her 
merchants brought; and it was a wide range, as these cities, with 
the exception of Salem, were the metropoli of states which in the 
days of the confederation were not only politically independent, but 
also commercially independent and isolate except for the merchant 
ship that roved alike to foreign and to coasting ports. 

The close of the war of 1812 changed all this. New York 
straightway, upon the declaration of peace in December, 1815, be- 
came the center of packet lines to Europe, especially Liverpool the 
great market for cotton and other American produce. By 1820, 
these lines had multiplied until there was a weekly sailing on 
regular schedule and the ships were the fastest on any sea. These 
New York packets carrying mail, passengers and fast freight straight- 
way put into our coasting trade the stimulus for regularity that 
ripens into line traffic. If the New York packet left regularly -it 
was an advantage to reach New York just before she started, and 
it was desirable to get the European mail and passengers and goods 
started down the coast at regular intervals so the New York lines 
were really the mother of the coasting line services that sprung 
up promptly upon its inception. 

The New York foreign connections had an influence not meas- 
ured solely by the founding of coasting lines, for they served also 
as a magnet to draw to New York the chartered vessels from the 
South Atlantic ports. This influence was not alone in producing 
this result, for the claim was also advanced that the New York 
merchant gave better credits and other inducements than were to 
be obtained further south. Transportation, however, was no weak 
force in this drawing influence, and the decade 1821-31, the ten years 
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following the establishment of New York’s weekly service to Liver- 
pool, saw a marked shifting of foreign trade. The country at large 
and particularly the south was prosperous. The foreign trade of 
the port of New York increased 100 per cent. in eleven years fol- 
lowing 1821, and that of Virginia with its tidal estuaries declined 
two-thirds, and so did that of South Carolina. This, however, did 
not mean a declining commerce, despite the alarm and the investi- 
gations by commission and convention. It was merely a growth 
in the coasting trade by which New York absorbed the foreign 
trade of smaller ports that had dealt directly with Europe in the 
epoch of the merchant carrier 20 years before. 

New Orleans was far enough away not to be so greatly in- 
fluenced by New York’s maelstrom and retained her commercial 
independence all through the packet ship epoch and practically down 
to the Civil War. The gulf packet lines went to New Orleans, 
as did those of the Atlantic to New York and to a lesser degree 
to Boston. Until 1860 Galveston traded entirely through New 
Orleans, and the connection of New York and New Orleans was 
rather slow in founding. The reasons of this were that New Orleans 
was rather independent of New York in the foreign trade, and New 
York was rather independent of New Orleans in the coasting traide 
through her ability to secure cotton, lumber, meat and grain and 
naval stores at nearer ports. 

From 1820 to 1840 there was a large development of coasting 
packet lines along the American coast from Portland, Maine, to 
New Orleans. The earliest of these lines appears to have been in 
1820 from New York to the southern ports. Baltimore had had a 
line to Norfolk as early as 1785, but this can scarceiy be called a 
coasting line because it was entirely on inland waters. In i826 
Baltimore had its first regular service by sea, a line to Savannah 
and New Orleans.* 

Upon the founding of steam connection between New York and 
Savannah in 1848 there were six packet lines connecting these two 
ports.7 

The difficulties of sail navigation on such a windy, stormy and 
dangerous coast as that of the American Atlantic made the line 
service of packets, at best, but irregular and undependable. Efforts 
were early made to put steamers in the coasting service, but the 
steamer in its origin was a river craft and its first successes in 
giving that line traffic with a schedule having an arriving as weii 
as a departing end, was in that part of our shore waters which 
partly resembles a river and which is also adjacent to the Hudson, 
the original home of the steamboat. 

Long Island sound, being a kind of compromise, half sea, half 
bay, was a good place for the steamer to experiment with line 
traffic on salt water. In its traffic development, Long Island sound 
was a sort of offshoot from the Hudson river, the first home of 
the steamer. For at least 40 years the same boats were used inter- 
changeably on the two bodies of water. During the war of 1812, 
boats built for the Long Island route to New Haven were unable for 
fear of the enemy to run on the sound and were put on the Hudson 
in 1814. In March, 1818, the two steamers built for the sound began 
a service from New York to Norwich, the steamers connecting with 
each other at New Haven, one attending to each end of the route. 
In 1822 they were withdrawn from the New York, New Haven and 
New London route, because of the retaliatory law of Connecticut 
against the New York’ steamboat monopoly of Fulton, and sent in- 
stead to Providence and Newport. This action of the New York 
and Rhode Island Steamboat Co. was regarded as hazardous in the 
extreme, because of the dangers of .going into the open sea to round 
Point Judith. The venture was a success, and the forbidden Con- 
necticut traffic was picked up at Long Island points whither it was 
taken in connecting sailing packets. The Providence line kept on, 
and the two trips each way per week in 1822 were changed to four 
trips per week in 1825. In November, 1821, the New Haven Steam- 
boat Company was organized ‘by the shareholders of the packet 
company running between New York and New Haven and steamers 
were put on the route. 

The efforts of sailing vessel owners to get a tax laid upon 
steamboat passengers failed in the sound states, but a new line 
to Providence in 1827 was a more serious blow to the finances of the 
pioneer company, because it cut the fare down from $10 to $6. In 
1831 it was cut to $4, then to $3, but the next year it was $7 by 
each line. 

By this time, line traffic by steamers was well established on 
the sound, and it has continued from that day to this. In 1835, 
when the railroad connecting Providence and Boston was completed, 
the sound steamers established schedule connections which were as 
good as those of the trains with which they connected, and such 
connection by high-class steamers has been continuous, although 
there are freight lines having no such scrupulous schedule connec- 
tion with the railroads. 

The thorough and efficient line organization of the steamers on 
Long Island sound in 1830 was far different from the situation 
on those routes that had to stand the full fury of the Atlantic. 





*“Chronicles of Baltimore,’ J. T. Scharff, p. 420. 
7Morrison’s history ‘‘American Steam Navigation,” p. 448. 
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The 20 years 1818-1838 were a time during which the steamer was 
evolving from a river craft to a sea craft and the short journeys 
along the Atlantic coast tempted men to try the coasting trade 
pefore the ship was ripe for it. For five years beginning in 1820 
the steamer “Robert Fulton” plied unprofitably on the route from 
New York to New Orleans via Charleston and Havana. At the 
end of this time she was converted into a sailer. Between 1836 
and 1839 steamers were run from New York to Charleston and 
from Baltimore to Savannah, and another attempt was made on 
the route to New Orleans. Two terrible disasters, coming in the 
midst of the great financial depression, caused all these attempts 
to be given up by 1839; and just at the time the Cunard and other 
companies were succeeding with their steamer lines on the Atlantic, 
the coasting lines in the open sea came again to consist entirely 
of sailing packets. In 1842, there was no steam coasting line out- 
side of protected shore waters, but the North Atlantic steam lines 
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left New York in the San Francisco trade; while 30 departed on 
the seven lines of the coasting trade, Charleston being the destina- 
tion of nearly one-third of the 30,000 gross tons involved. The neight 
of the San Francisco rush was probably in February, 1849, before 
the isthmian routes were in full operation; during that month 22 
sailing vessels left New York for California with 2,000 passengers. 
There were ten from Boston and other ports in proportion. 

The date 1850 may be taken as marking the firm establish- 
ment of steamer lines on the transatlantic service, and it also 
marks their thorough establishment and extension in the ccasting 
trade. In this work perfection followed quick upon the heels of 
installation, for the fifties mark the period of highest relative devel- 
opment of the coasting trade. The Collins and Cunard liners raced 
across the Atlantic to and from New York, and the wealthy, iux- 
urious southerners had no such service from their own ports to 
Europe. They must connect with New York, but the railroads wee 

in that day a poor dependence for they were 








The Quaker City, 1854; 1,143 Tons. 


with their previously unknown precision made louder the demand 
for relief from the uncertainties of packet, and 1846 was the real 
beginning of steam service and therefore cf regular line service 
between New York and Charleston. Spofford & Tiletson, shipping 
merchants of New York, contracted to carry the United States mail, 
and despatched the first steamer in September. In 1848 there were 
similar steam mail contracts to Savannah and New Orleans. The 
service to Norfolk, which had been tried and given up in 1835, was 
permanently established in 1844 by the founding of the Clyde Line 
to Baltimore. Richmond was connected with New York in 1835 
and Boston with Philadelphia in 1852. For ten years, beginning 
1850, Philadelphia was actively connected with New York by the 
outside route. 

The route affording the most excitement during this period 
was that to the Isthmus of Panama. The gold rush of 1849 made 
plenty of travel in that direction and put a high price upon trans- 





Regular Line to Charleston. 


new, rough and bad, breakdowns were com- 
mon, changes were frequent, sleeping cars 
were practically unknown. What roads there 
were in the south commonly connected the 
interior with the nearest port rather than 
with the North. Hence the traveler who could 
sought the coasting steamer to New York 
whether he were bound to Europe or only to 
the northern states. The coasting steamers 
that went to Charleston and Savannah were 
next only to the Collins line in comfort and 
luxury, and they were as fast as the coasting 
lines have ever been until very recently. 
Their passenger traffic was extensive. 

The Civil War, of course, entirely demor- 
alized the trade and transportation with the 
south for a time. During a few years suc- 
ceeding the war, however, the lines resumed 
their antebellum importance. The railroads 
were still inadequate and the passengers still sought the steamer. 
At the same time there was general prosperity and a great traffic 
movement that brought shipping profits and led to the creation 
of many lines. There were in March, 1872, 23 deep water lines in 
the place of the seven lines in 1852 at New York, besides smaller 
lines and sound and river boats. During this month these lines 
despatched 117 steamers with about four times the tonnage total 
ot 1852. The average tonnage was almost exactly 1,000 tons per 
vessel. 

The predominance of New York in the transatlantic line traffic 
and consequently in the coasting lines caused it to become quite 
largely the clearing house for the coasting trade. Go to New York 
and transfer was the easiest way. From the Civil War onward 
that city had steam connection with the coast of Maine at Port- 
land, with the leading gulf ports, and with the chief ports between. 
In 1859, the Boston Chamber of Commerce tried to improve the 




















Steamer Texan. 


portation in that direction. Lively competition ensued for the prize, 
sometimes the vessels stopped at Charleston or Havana or New 
Orleans, or all three, or none of them. Sometimes there was one 
line, sometimes there were several. The keenest competition was 
that between the Pacific Mail and the United States Mail Company, 
whose rivalry wound up in a consolidation in 1850 of the service 
to Chagres in the hands of the United States Mail Company. 

In March, 1852,¢ there plied from New York seven lines of 
coasting steamers, one to Philadelphia, two to Norfolk, two to 
Charleston, one to Savannah and one to New Orleans via Havana. 
There were no less than ten diligent advertisers of lines to the 
Isthmus of Panama making connection for the Pacific at Chagres 
or San Juan de Nicaragua. Some of these iines had oniy one 
steamer, and during this month of March, 1852, a total of 20 steamers 


+Railroad Gazette, Aug. 15, 1902, p. 638. 
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article by Ray Morris, to which the author is much indebted. 





The American-Hawaiian Line Connects New York and San Francisco via the Tehuantepec Railroad. 


connections of its port, because the only way from Boston to points 
below Baltimore was by sailing vessel direct or by transshipment 
at New York. In 1854 the Merchants & Miners’ Transportation Com- 
pany, a combination of Maryland and Massachusetts capital, had 
started service which connected Baltimore with Boston without mak- 
ing a New York stop, and the agitation of commercial interests in 
Boston in 1859 had the service which also included Providence, ex- 
tended to Savannah in addition to the two Chesapeake ports of 
Baltimore and Norfolk. Excepting the interruptions due to the war, 
this service has been steadily maintained, and is one of the few 
important services that does not touch New York, and the only 
one that steams regardlessly past that port. The other services on 
a par with this have been the Boston services to Maine and the 
Canadian Maritime Provinces and the Philadelphia lines to Savannah 
and Florida points, but these Philadelphia lines have not been 
steadily maintained. 
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The decade following 1873 marks an epoch in the coasting line 
traffic. The country then suffered from general hard times with 
the accompaniment of reduced traffic, loss of dividends, failures, 
reorganizations, consolidations and forced economies. For the 
coasting lines, this was accentuated by the development of the rail- 
roads into effective competition for through passengers, mail and 
fast freight. This loss threw the coasters into a distinctly second- 
ary position. They could not compete with the railroad in these 
respects, and it was recognized as being of no use to try, so the 
speed did not increase. Greater efficiency was sought in a larger 
and more economical vessel. The passenger traffic had changed 
from the general body of travelers to those persons who, for special 
reasons, wanted a slow sea journey. This brought about a con- 
siderable summer traffic and a negligible winter traffic. 

These changes in conditions recorded themselves in the statis- 
tics of the traffic. In March, 1882, the 23 New York lines of 1872 
had become 14, the 117 clearances had become 109, but the average 
size of steamer had increased about 50 per cent. During this period, 
also, the railroads which had dealt such competition, also began 
to annex the steamer lines, the best examples of this being the 
Morgan Line to New Orleans and the Savannah Line. Ten years 
later, these were the most efficient lines on the coast. 


From 1880 to the present there have been surprisingly few 
changes in the coasting line traffic, other than in its increase in 
quantity. The departures from New York in the month of March 
have been approximately as follows: 1872, 120,000 tons gross; 1882, 
160,000; 1892, 280,000; 1902, 410,000. In 1872 Boston led by being 
the destination for over a sixth, with Norfolk and Charleston closely 
following. In 1882 Norfolk had a fourth with Boston and Charles- 
ton considerably in the rear. Ten years later Norfolk was still first 
with more than a fifth, and Savannah and New Orleans following. 
In 1902, Norfolk led with a fifth of the whole, with New Orleans 
and Boston pushing it for first, and crowding each other for second 
place. 

This growth of tonnage is essentially for the freight service, 
as passengers and speed have been steadily declining in the man- 
ager’s mind, since the loss to the railroads of the mail service that 
occurred 30 years ago. Exceptions to this should be made for the 
Morgan Line (Southern Pacific), which connects New Orleans with 
New York in five days, and is a link in a transcontinental route, 
and also of the passenger service of the Old Dominion Line to 
Norfolk and the much advertised passenger line to Maine through 
Long Island sound. The extensively patronized passenger boats of 
the Long Island sound routes are not included in the above cited 
figures of New York traffic which are for deep sea vessels only. 

Mention should also be made of the regular services that have 
been maintained throughout nearly the whole of the last hundred 
years between New York and Philadelphia by sea, and between 
Philadelphia and Baltimore via the canals during the season of 
open navigation. The Chesapeake bay with lines connecting Nor- 
folk with Baltimore and Washington is in the class with the Hudson 
river in respect to earliness of the development of lines, the fre- 
quency of service and the type of steamer used. 


The years 1906 and 1907,* following a long period of quiescence, 
were a time of interest and excitement in coasting trade circles. 
At the beginning of 1907 Boston had seven coastwise companies 
with lines to ten American ports between Eastport and Jacksonville. 
New York had 12 companies with lines to 19 ports between Port- 
land and Galveston. Philadelphia had five companies with lines to 
eight ports from Boston to Savannah. Baltimore had three com- 
panies reaching six ports, including Boston and Savannah. The 
interest of the year centered in the rapid and mysterious consolida- 
tion of at least nine companies in the hands of Chas. W. Morse. 
His plans were uncertain, but he was in a position to go far to- 
wards controlling rates where he had no competition, or to make 
lively war with the two great railroad coasting line owners, the 
New York, New Haven & Hartford and the Southern Pacific. These 
companies made some defensive moves. The latter company an- 
nouncedj its intention of ordering very large new ships and of im- 
proving the service and extending it to give Galveston and New 
Orleans connections for New York, Philadelphia and Baltimore with 
stops also at Havana. The New Haven road purchased the Boston 
and Philadelphia steamship line and the fleet of the Merchants & 
Miners’ Transportation Co. 

The ten companies controlled by Mr. Morse in 1907 were, first, 
the Kennebec, Boston & Bangor Steamship Company with services 
from Boston to Maine points; second, the Eastern Steamship Com- 
pany with lines from Boston to Portland, Eastport and New Bruns- 
wick ports; third, the Clyde Line with 21 steamers running from 
Boston to Charleston, Brunswick (Georgia) and Jacksonville; from 
New York to Philadelphia, Charleston, Jacksonville, Wilmington, 
N. C., Georgetown, S. C., and lastly to ports in San Domingo; fourth, 
the Maine Steamship Company, which with the Eastern Steamship 
Company has 22 ships, New York to Portland; fifth, the Metropol- 
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itan Line, four ships, New York to Boston; sixth, the Mallory Line, 
11 ships from New York to Mobile, Brunswick, Ga., and Galveston; 
seventh and eighth, two lines on the Hudson river; ninth, the New 
York and Porto Rico Steamship Company with nine ships; and 
tenth, the Ward Line to Cuba with 20 ships.* 

From the examination of such an array as this it becomes plain 
why the newspapers referred to Mr. Morse’s almost complete con- 
trol of the Atlantic and Gulf shipping. He had more than half 
of the companies, much more than half of the ships and a com- 
plete equipment of services to the whole coast and all of the Greater 
Antilles except Jamaica. The lines that remained without the grip 
of Mr. Morse or a strong railroad company were few and compara- 
tively insignificant. The developments of the enterprise were 
watched with great interest by persons taking cognizance of the 
coastwise situation. Despite the many theories few anticipated the 
sudden and ‘spectacular toppling of the whole structure. 

The structure itself was impressive, but showed its weakness 
from afar. Physicaily its anatomy was good. With one focus at 
Boston many lines radiated to the eastern ports. New York, the 
greater of the two service foci, had a fine array of lines to the 
southward, including as extreme ports San Juan, Porto Rico and 
Vera Cruz. With these southern lands there is great and growing 
trade. The service groups were finally articulated by lines connect- 
ing New York and Boston. 

The elements of weakness were financial. Some of the pur- 
chased companies were secured at a high figure. The whole was 
held by a holding company, “The Consolidated Steamship Lines 
Company,” which had an ambitious scheme of capitalization for re- 
placing $86,757,000 of securities with $148,757,000. Watering stock 
on land is one thing, but watering it on the water is another—it 
seems to be a case where like cures like. The real property value 
of the 97 steamships, 65 lighters, seven tugs and the wharves, piers, 
etc., was put at $45,000,000 by the bankers who tried to promote 
it on the basis of prospective profits because “The fundamental idea 
of this consolidation was the benefits to be derived from concen- 
tration of control which would result in the working of all lines 
under one management, the securing of the lowest possible cost 
of operation, the elimination of idle tonnage, the curtailment of 
pier room, harmonious working arrangements between the various 
lines, the most favorable price for the purchase of supplies and fuel, 
the lowest cost of insurance, repairs, legal expenses, etc.” 

High purchase prices, watered stock, over-building of new ships 
and strong competition with strong rivals were bad, but despite 
these drawbacks, some well-informed steamship managers think that 
he might have succeeded had he stuck to the shipping business. 
But this was not to be. Mr. Morse busied himself in Wall street, 
where high finance, trust companies, pyramid banking, corners in 
copper and alliances with Mr. Heinze caused his financial downfall 
to be one of the first symptoms of the 1907 panic. The steamship 
pyramid fell with the banking pyramid, and by the end of October, 
1907, the great holding company of the year before had become an 
empty shell. Its 120 millions of securities were worth six millions, 
its New York offices even were closed up and its headquarters re- 
moved to Boston. Within a week the underlying companies were 
transferred to their old managements. In explanation of this move, 
H. P. Booth, President of the Cuba Mail Steamship Company, said: 
“The different lines forming the Consolidated Steamship Co. will 
in future be run independently, just as they were before the con- 
solidation. We shall attend to our business just as if there had 
never been a consolidation. and the other companies will do the 
same as we do.” Any earnings after paying interest on the under- 
lying bonds were to go to the Consolidated Company. 

But this reorganization was insufficient and by February, 1908, 
the clamor of the holders of unpaid coal and other bills was so 
great that receivers were appointed in three states, and the final 
dissolution of this greatest of coastwise combinations into its orig- 
inal elements was assured. For a time it was questionable even 
if its promoter would be able to maintain his personal liberty while 
attempting to extricate himself from his wonderful financial tangle. 

(To be continued.) 








New Railroad in Africa. 





The Benguella Railroad is now being built between Lobito and 
Katanga, Africa. The principal object of the new road is to tap 
the rich mineral field of Katanga, in the southern part of the Congo 
Free State. It will traverse the entire province of Angola and open 
vast areas to commerce. It may eventually be extended to connect 
with the Cape to Cairo and Rhodesian systems. This would shorten 
the journey to Pretoria or Johannesburg by 3,000 miles, and reduce 
the time occupied in transit by four or five days. It is expected 
that the line will reach Katanga in about four years. It will open 
up a copper industry which, it is believed, will become one of the 
greatest industries in Africa. Besides copper, the minerals of 
Katanga are tin and gold. 





*Marine Review, Mar. 14, 1907. 
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GENERAL NEWS SECTION 


NOTES. 





The pay of freight handlers on certain districts of the Erie has 
been reduced from $1.50 to $1.35 a day. 


It is estimated that 20 per cent. more people went to the New 
Orleans Mardi Gras festivals this year than last. 


It is understood that over 200 short-line railroads have joined 
in a petition to Congress for a readjustment of the pay for carry- 
ing mails. 

The Pennsylvaania Railrcad has opened a new headquarters at 
Trenton, N. J., for the instruction of motive power men of the New 
York division in the operation of air brakes. 


The third of the Pennsylvania’s four tunnels under the East 
river, connecting New York and Long Island City, joined its head- 
ings on March 5. The fourth may be through by the end of this 
week. 

The Erie is said to have annulled the movement of all freight 
trains on Sunday, except those carrying live stock and perishable 
merchandise. The order will remain effective until business condi- 
tions improve. 

The Baltimore & Ohio has announced that it will restore, on 
April 1, the old rate of $1.15 per ton on bituminous coal from the 
Fairmont district to Cleveland and Lorain. The rate has been $1.05 
for some little time. 


The Burlington announces for the coming summer excursions 
to Colorado common points between June and October, on the same 
basis as last year without regard to the efforts to maintain passen- 
ger business on a uniform 2-cent basis. 


The Boston & Maine has sent a circular to its conductors, train- 
men and firemen asking them to accept a 5 per cent. wage reduction 
to continue only until July 1, it being agreed that upon the first day 
of July this reduction shall be discontinued. This arrangement has 
been accepted by the employees of the road. 


Announcement is made that the United States Steel Corporation 
has 95,000 stockholders on its books, a number considerably larger 
than any before recorded in the history of the company. The Steel 
Corporation believes that the entire number of shareholders prob- 
ably approximates 125,000, owing to the fact that many bankers and 
brokers carry blocks of Steel securities under one name for a large 
number of holders. 


The Wisconsin Railroad Commission has dismissed a complaint 
against the use of gasolene motor cars between Madison and Free- 
port, Ill., on the Illinois Central Railroad. The complaint was made 
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The Sargent Re-Railer. 





Two improved forms of car replacers, on which the treads of 
the wheels, instead of their flanges, bear, are illustrated herewith. 
The principle on which all car replacers work is to raise the 
wheels by inclines and guide them laterally to the rails by ridges 
or grooves engaging on the flanges, or by sloped surfaces down 
which the wheels slide to the rails. By using the tread-bearing 
principle in the replacer here shown, the concentration of weight 














Alongside-Rail Type of Sargent Re-Railer. 


on a point on the wheel flange is avoided, thereby reducing the 
unit stress on the bearing surface, and also the resistance to lateral 
movement which would result from the flange cutting into this 
surface. 

To illustrate the advantage of picking up the wheel on its 
tread instead of the flange, the accompanying chart was prepared. 
It shows graphically the travel of a 36-in. wheel from a position off 
of the rail, between two ties, to complete re- 
railment, and shows the proportionate rate 
of elevation for both the tread-bearing and 
flange-bearing forms. It will be observed 
that the former affords tread support for the 
outside wheel for the entire distance, and 
for the inside wheel for all but 15 per cent. 
of the distance. The initial lift for this form 

















as compared with the other is lessened by 





an amount equal to the height of the flange, 





























or 1% in. Also, the use of wooden wedges 
to start the wheel on the replacer is un- 








necessary; the derailed wheel rests on the 



































Comparative Wheel Travel on Tread-Bearing and Flange-Bearing Re-Railers. 


on the ground that the motor was “dangerous and inadequate as a 
means of locomotion.” The commission, in dismissing the com- 
plaint, held that the use of the motor cars marks an advance in 
railroading and will result in great benefit to the public. 


The Interstate Commerce Commission is opposed to the Fulton 
bill prohibiting railroads from advancing rates in the face of a pro- 
test made by a single shipper until the commission shall have 
passed upon the reasonableness of the increase. The commission 
Says that to give to the protest of a single shipper the effect of pre- 
venting the advance of any rate until the reasonableness of that 
advance can be affirmatively determined by the commission, would 
establish a hard-and-fast rule of doubtful fairness to the railroads 
and of questionable advantage to the public. Until conditions be- 
come more stable, the commission believes that wider latitude of 
discretion on the part of carriers than this measure allows, should 
be permitted. 


directly on the replacer. 

Another advantage claimed for this 
form of replacer is that because of the tread- 
bearing construction the metal may be so 
disposed as to produce a lighter section than commonly used, 
without sacrificing strength. The weight of a pair of either of the 
two types—straddle-the-rail and alongside-the-rail—is from 160 to 
180 lbs., as compared with some other replacers weighing 220 to 
270 lbs. George H. Sargent, Chicago, is the designer. 


———— “| ties on its flange, so that the tread runs 























Waterproofing a Track Elevation Bridge on the Lake Shore. 





The track elevation bridge on the Lake Shore & Michigan 
Southern at Sixteenth street and Park Manor, Chicago, was water- 
proofed with “Sarco” waterproofing. As on most track elevation 
bridges, the space below ties was small and it was essential to have 
a hard-surfaced, elastic waterproofing which would withstand the 
effect of vibration from moving loads and the cutting of the rock 


ballast. A first coat of “Sarco” primer No. F, was thoroughly . 


brushed over the surface of the concrete to form an anchorage for 
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the heavier following coats. Next a coat of “Sarco” No. 6 water- 
proofing was mopped on while hot. Above this were laid two coats 
of “Sarco” mastic with joints broken, about a 6 in. lap being al- 
lowed. These coats of mastic were made from ‘‘Sarco” mastic and 
flux, and grit about the size of torpedo gravel No. 2, in such propor- 
tion as to form a hard surface and yet be elastic enough to take care 
of contraction and expansion and vibration without checking. 

The mastic was taken from the mixing kettle and poured on 
the concrete, being floated fairly smooth with a wooden spatula. 
The joints were made by using a strip of wood % in. thick against 
which to work the mastic waterproofing. After the mastic was 
applied, a coat of the No. 6 waterproofing was mopped on the sur- 
face while hot. The ends of the bridge were waterproofed by carry- 
ing a burlap curtain over the drain. This curtain was made by 
applying a coating of “Sarco” primer to the surface of the concrete, 
followed by a coat of No. 6, a layer of burlap, another coat of No. 
6, a second layer of burlap and a final coat of waterproofing, .form- 
ing an impervious curtain to carry the water from the bridge floor 
to the drain. This method, it is claimed, makes a satisfactory, 
durable and efficient waterproofing for the special needs of track 
elevation work. The work was done by the Standard Asphalt & 


Rubber Co., Chicago. 








Climax Track Drill with Forged Steel Hooks. 





An improvement in the “Climax” track drill is shown in the 
accompanying illustration. The new feature is a forged steel hook. 
The regular hooks, which answer well the requirements of ordinary 
work, are made of malleable iron and therefore will break, and 
when broken they must be replaced with new ones. To do away 
with this trouble the forged steel hook was designed. It is made 
amply strong, the material being °/,, in. x 1% in., and it is fastened 
to the body by %& in. bolts, which are % in. larger than used with 
the malleable iron hooks, to obviate shearing them off. 

The form of the hook makes it possible to drill a hole within 
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Improved Climax Track Drill. 


14 in. of the end of the rail. The set screw at the top saves making 


adjustments at every hole, one setting only being necessary. The 


handle is a convenience in moving, and also in collapsing the drill 
for the passage of trains. Another device, quickly adjusted, enables 
the hook to be extended over a guard rail or a patent rail joint, 
which is a great convenience and a time-saver. This hook permits 
the use of a special combination chuck for either flat or twist-drill 
bits; this chuck is too long for the ordinary hooks. “Climax” track 


drills are made by Cook’s Standard Tool Co., Kalamazoo, Mich. 
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If the State Mined the Coal. 





The retail price of coal in Philadelphia is always an important 
theme in that city of small salaries and keen economists. State 
ownership finds favor with many. What a fine thing that would 
be! Quay is dead, but his spirit still lives. Think of the rake-off 
on the $50,000,000 of necessary purchases each year for the hard 
coal mines! Mules at 25 cents per pound, pipe at 10 cents per 
cu. in., rope 3 cents an ounce, and other mystifying bills, as for 
furnishing the Harrisburg capitol! Under state control coal would 
cost the people of Philadelphia $20 per ton.—Coal Trade Journal. 








Scherzer Rolling Lift Bridge at Cleveland, Ohio. 





The Cuyahoga river winds for several miles through the city of 
Cleveland. It was originally narrow, shallow and crooked, but 
many improvements have been made, and it is now navigable for 
large vessels. The river is spanned by more than 20 bridges, both 
highway and railroad. Nearly all of these structures were originally 
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End View, 230-ft. Scherzer Bridge, Showing Method of Construc- 
tion Without Interference with Traffic. 


of the center pier swing type, a number of them have been removed 
and replaced by rolling lift bridges. 

The Baltimore & Ohio crossed the old river bed (a short branch 
of the Cuyahoga) on the line of West River street to reach the ore 
docks on the north side of the river. A long span single leaf 
Scherzer rolling lift bridge was placed in service at this point a few 
months ago, replacing a swing bridge used by the railroad company 
for many years. The accompanying plan contrasts the channels of 
the old and new bridges. The old bridge had its center pier on the 
westerly side of the river, with an approach extending well out into 
the channel on the opposite side. In the new structure the main 
supporting piers on which the bridge rolls are on the easterly side 
of the river with the front or rest pier on the edge of 'the far side 
of the channel, making the entire width of the river available for 
navigation. The plan illustrates, too, the particular advantage of 
the rolling lift bridge in making available all dock space adjacent 
to the bridge, the disadvantage of a swing bridge in this respect 
being particularly apparent when the main pier is at one side of the 
channel, as was the case in this instance. , 

Drawings of this bridge were shown in the Railroad Gazette of 
March 15, 1907. The movable span is 230 ft. long, center to center 
of bearings. It is the longest span single leaf bascule bridge in the 


oe 


its ey eta 
Aa IRs 


oi iat as bac clot 





Bs sclera : 


ey 


SS 








76 niga 


Pi act WEAR PTE a TS 





ei Ge 








Marcu 13, 1908. THE RAILROAD GAZETTE. 


m © RS aes 
Sache 


piers, being 210 ft. The total length of steel work, including the is of concrete carried 


world, the clear channel] for navigation, measured between faces of the minimum clearance above the ties is 22 ft. 


381 


The counterweight 
in steel boxes in the plane of each truss, the 


short plate girder fixed approach span at the rear end of the bridge, bridge being counterweighted so as to be at rest in all positions. 


is 334 ft. The bridge is 20 ft. wide, center to center of trusses, and It is operated by two a.c. electric motors of 75 h.p. each, the con- 

















troller governing the motors being in the 
operator’s house. The motors are equipped 
with solenoid brakes operated by an independ- 
ent switch on the switchboard in the oper- 
ator’s house. Power is applied in the opera- 
tion of the bridge by pinions on the main 
operating shaft engaging with fixed racks 
placed on independent supports outside of 
each truss. The operator’s house also con- 
tains indicators which show to the operator, 
both day and night, all positions of the bridge 
during operation. Indicators are also pro- 
vided showing the positions of the end latch. 
Signals are placed at each end of the bridge 
interlocked with derailing switches and with 
the end latch and main operating controller. 

The substructure consists of one front 
pier, three main piers, carrying the track 
girders on which the bridge rolls, and an abut- 
ment supporting the rear end of the plate 
girder approach span. These piers are of con- 
crete carried on piles. 

The bridge was erected without interfer- 
ing with traffic over the old swing bridge or 
with the operation of the old bridge for the 
passage of vessels. Two of the photographs 
show the method of erection, the front pier of 
the new bridge being built under the old 
swing span on the channel side of the center 
pier. The main piers of the new bridge were 
built under the approach to the swing bridge, 
the superstructure being erected on these piers 



























































Location of New Lift Bridge and Old Swing Bridge Over Cuyahoga River. 























Scherzer Bridge in Closed Position. 
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so as to provide ample clearance for the operation of trains over the 
old bridge at all times. The building of the bridge was in charge of 
J. BE. Groiner, Assistant Chief Engineer of the Baltimore & Ohio. 
The superstructure, operating machinery and electrical equipment 
was designed by the Scherzer Rolling Lift Bridge Co., Chicago, which 
also supervised the construction and erection. The substructure 
was designed and built by the railroad. The superstructure was 
built by the King Bridge Co., Cleveland, Ohio, and the steel work 
erected by the Pittsburgh Construction Co. 
The Hurley Track-Laying Machine. 

The Hurley track-laying machine, illustrated herewith, does its 
work automatically. A pair of reversible, stationary engines sup- 
ply power for operating the machine and for propelling the con- 
struction train of some 30 cars. The supply car following the 
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machine has an elevated platform for coal and water, and the rails 
and ties pass under this platform to the machine. The cars nearest 
the machine carry the ties and the rail cars are back of these. 

The rails and ties are moved forward to the machine car as 
follows: The construction train consists of ordinary flat cars, each 
equipped with two flanged rollers, one on each side, 7 ft. center vo 
center, equidistant from each end of the car. The rails are fed 
to these rollers from the rear cars by a hoist, and are connected 
together by inserting one bolt in each end of their angle bars. 
The continuous line of rails thus formed on either side, from the 
rail cars over the tie cars and to the machine, are utilized as tie 
conveyors. The tie cars are provided with a crossing plank on 
which the ties are loaded so as to permit the rails to pass over the 
rollers and freely under the ties. 

On each side of the machine car, 7 ft. center to center, is a 
cluster of upper and lower power rollers which grasp the rails 


between them and pull the entire line of connected rails forward. 
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Hurley Track-Laying Machine on the Chicago, Cincinnati & Louisville. 
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disconnected from those in the rear by taking out one bolt and 
slackening the other, leaving the angle-bars on the rear end of 
each rail. After the rail is disconnected it is brought forward by 
means of power rollers located on the lower chords of the truss 
to a point about 20 ft. in advance of the machine car wheels. Here 
the rail is grasped by specially constructed tongs and lowered 
until it drags on the previously laid rail. When within about a 
foot of the end of the latter it is swung forward by one man until 
the angle bars drop over the ball of the first rail, when it gravitates 
to place. The clamp over the angle-bars then is applied and the 
tongs released. The joints are completed while the train is moving 
the 20 ft., and the quarter spiking is continuous. 

The gearing is so arranged that as the train moves forward 
it supplies the required amount of material at the front. The front 
end of the truss is made to admit of swinging to curvature and 
depositing the ties to the center line. It is immaterial whether 








the rails are laid with square or broken joints, as each side is 
worked independent of the other. 

Among the claims made for it are: The machine car has high 
tractive power while the actual power consumed is small. 

The machine is moving constantly though slowly in order to 
economize the power and time usually lost by stops and delays. 
It requires no locomotive, and therefore saves this cost. 

It begins laying track in 15 to 20 minutes after starting to 
connect up; it can be stopped and disconnected by simply uncoup- 
ling cars from machine. 

It lays track to line, to any curvature, on any grade, on trestles, 
or in tunnels. Has been successfully operated in long tunnels by 
artificial light. Lays track equally well night or day, in winter or 
summer, and in any kind of weather. 

It lays track at the rate of 2 to 4 miles a day. The capacity 
of the machine is determined by the number of rails that can be 
laid and connected in front. On one occasion 84 rails per hour 
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Plan and Elevation of the Hurley Track-Laying Machine. 


Work is begun on the tie car nearest the machine. As the rails 
pass beneath the ties, men roll the latter down on to the moving 
rails, as many ties being placed on each rail length as are needed 
in track. The ties are carried to the machine in this way, the tie 
men working backward from car to car. 

From the front end of the machine car, extending over the 
roadbed and about 8 ft. above it, is a 68-ft. steel truss. When the 
rails with the ties arrive at the machine they separate. The re- 
quired number of ties per rail are delivered, one at a time, by a 
trip, to an endless chain tie conveyor (with attachments) and are 
carried over the top chords of the truss to its extreme end, where 
they are deposited on the roadbed, one at a time, as the machine 
moves forward, thus spacing them so that they are easily straight- 
ened by two men. 

The rails move along the lower chords of the truss, and, after 
passing through the friction rolls previously mentioned, they are 


were laid on each side. Forty good men will lay and quarter-spike 
3 to 4 miles per day. 

The office of the Hurley Track-Laying Machine Co. is at 1740 
Railway Exchange building, Chicago. 








For Railroad Library at Wisconsin University. 


James J. Hill has given the University of Wisconsin, Madison, 
Wis., an additional $2,000 for the development of the “James J. Hill 
Railway Library,” which was established by him with an endow- 
ment of $5,000 in 1905. Nearly 9,000 books, pamphlets, periodicals 
and papers have been secured for the library. The material relates 
to the history and development of railroad systems of England, 
Germany, France, Belgium and Holland, besides those of the United 
States. Mr. Hill’s gift was the result of his interest in the work 
of Prof. Balthazar H. Meyer, of the department of political economy 
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in the University of Wisconsin, and chairman of the Railway Com- 
mission of Wisconsin, while Prof. Meyer was securing material for 
his monograph dealing with the Northern Securities case, published 


some time ago. 





Report on Quebec Bridge Failure. 








The three commissioners appointed by the Canadian govern- 
ment to investigate the cause of the collapse of the Quebec bridge, 
August 29, 1907; Henry Holgate, C.E., John G. C. Kerry, C.E., and 
John Galbraith, Dean of the Faculty of Applied Science and Engi- 
neering in the University of Toronto, have presented their report 
to the Canadian Parliament. The commissioners do not think that 
either the general design of the Quebec bridge, the methods of 
financing the enterprise, the payments of money that have been 
made to or by the company, or in its interest, or the obligations 
that the company has undertaken under various contracts and agree- 
ments have direct connection with the fall of the bridge. Their 
positive findings are as follows: 

(a) The collapse of the Quebec bridge resulted from the failure 
of the lower chords in the anchor arm near the main pier. The 
failure of these chords was due to their defective design. 

(b) The stresses that caused the failure were not due to abnor- 
mal weather conditions or accident, but were such as might be ex- 
pected in the regular course of erection. 

(c) The design of the chords that failed was made by P. L. 
Szlapka, the Designing Engineer of the Phoenix Bridge Company. 

(d) This design was examined and officially approved by Theo- 
dore Cooper, Consulting Engineer of the Quebec Bridge 
& Railway Company. 

(e) The failure canndt be attributed directly to 
any cause other than errors in judgment on the part of 
these two engineers. 

(f) These errors of judgment cannot be attributed 
either to lack of common professional knowledge, to 
neglect of duty, or to a desire to economize. The abil- 
ity of the two engineers was tried in one of the most 
difficult professional problems of the day and proved 
to be insufficient for the task. 

(g) We do not consider that the specifications for 
the work were satisfactory or sufficient, the unit 
stresses in particular being higher than any estab- 
lished by past practice. The specifications were ac- 
cepted without protest by all interested. 

(h) A grave error was made in assuming the dead 
load for the calculations at too low a value and not 
afterward revising this assumption. This error was of 
sufficient magnitude to have required the condemna- 
tion of the bridge even if the details of the lower 
chords had been of sufficient strength, because, if the 
bridge had been completed as designed, the actual 
stresses would have been considerably greater than 
those permitted by the specifications. This erroneous 


assumption was made by Mr. Sziapka and accepted by bles - 


“JEFFREY 


Mr. Cooper and tended to hasten the disaster. 
(i) We do not believe that the fall of the bridge 
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selection for the authoritative position that he occupied was war- 
ranted, and the complete confidence that was placed in his judg- 
ment by the officials of the Dominion Government, the Quebec 
Bridge & Railway Company, and the Phoenix Bridge Company was 
deserved. 

The report contains appendixes describing the history of the 
proposal to bridge the St. Lawrence river at or near the city of 
Quebec; the history of the Phoenix Bridge Company; the effect of 
financial limitations upon the design of the bridge; the history of 
the development of the specifications; a description of the organi- 
zation of the development of plans and of the method followed in 
the design; a statement of material, shop work and inspection; a 
statement discussing transportation and erection, and a discussion 
of the difficulties that arose during erection, and of the events at the 
time of the collapse of the structure. Some of the parts of especial 
interest will be treated more fully in a subsequent issue of the 
Railroad Gazette. 


Elevating and Conveying System of the Cedarcliff Stone Co. 











An unusually large stone crushing and shipping plant was re- 
cently completed by the Cedarcliff Stone Co. at its works near Cedar- 
cliff, N. Y. An important feature of the plant is the complete 
system of elevators and conveyors for handling stone through the 
various processes of preparation and shipment. A series of elevators 
and conveyors takes the stone from the crushers to the revolving 
screens and thence to the storage grounds. Another series delivers 
the sized product from the storage grounds to cars, or to vessels on 











could have been prevented by any action that might 
have been taken after August 27, 1907. Any effort to 
brace or take down the structure would have been 
impracticable, owing to the manifest risk of human life involved. 

(j) The loss of life on August 29, 1907, might have been pre- 
vented by the exercise of better judgment on the part of those in 
responsible charge of the work for the Quebec Bridge & Railway 
Company and for the Phoenix Bridge Company. 

(k) The failure on the part of the Quebec Bridge & Railway 
Company: to appoint an experienced bridge engineer to the posi- 
tion of Chief Engineer was a mistake. This resulted in a loose 
and inefficient supervision of all parts of the work on the part of 
the Quebec Bridge & Railway Company. 

(1) The work done by the Phoenix Bridge Company in making 
the detail drawings and in planning and carrying out the erection 
and by the Phoenix Iron Company in fabricating the material was 
good, and the steel used was of good quality. The serious defects 
were fundamental errors in design. 

(m) No one connected with the general designing fully appre- 
ciated the magnitude of the work nor the insufficiency of the data 
upon which they were depending. The special experimental studies 
and investigations that were required to confirm the judgment of 
the designers were not made. 

(n) The professional knowledge of the present day concerning 
the action of steel columns under load is not sufficient to enable 
engineers to economically design such structures as the Quebec 
bridge. A bridge of the adopted span that will unquestionably be 
safe can be built, but in the present state of professional knowledge 
a considerably larger amount of metal would have to be used than 
might be required if our knowledge were more exact. 

(0) The professional record of Mr. Cooper was such that his 


Elevators to Crushers and Screens, and Belt Conveyors to Storage Bins. 


a nearby river, as the case may be. The first system, illustrated 
herewith, consists of three elevators and two belt conveyors. Each 
of the elevators is 65 ft. high from center to center of wheels. Two 
of these elevators, standing side by side, handle the product of one 
No. 9 and four No. 6 Gates crushers. The stone from each elevator 
is delivered to a revolving screen, from which the tailings go back 
to two No. 6 crushers on each side and are recrushed. Everything 
which passes through the screens is received by the third elevator, 
which stands directly behind the other two, and which delivers it to 
the finishing screen in the top of the building. 

The finishing screen separates the stone into 2 in. and % in. 
sizes and screenings, which, pass through a %-in. hole. The screen- 
ings are carried away about 100 ft. by a 14-in .“Century” belt con- 
veyor. The 2-in. and %-in. products are carried to the storage 
grounds by separate belt conveyors 24 in. and 18 in. wide, respect- 
ively. They are shown in one of the accompanying illustrations. 
They discharge into the proper compartments by automatic trippers. 

The plan of ground storage is, so far as we know, unique in 
stone-crushing plants. It is said to be much cheaper in first cost 
and maintenance than bins. The plan is the same as is used for 
coal, the storage space being 160 ft. x 100 ft. The distributing con- 
veyors are 35 ft. above the ground, giving a storage capacity of about 
8,000 cu. yds. 

The distributing conveyors rest on concrete columns 35 ft. apart, 
center to center, each column being 12 ft.x7 ft. in plan, and having 
a ventilating shaft 8 ft.x3 ft. in its center from top to bottom. 
Underneath the column, in the center and running the length of 
the storage ground, is a conduit cut out of solid rock, 8 ft. x 8 ft. 
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inside and 160 fi. long. The walls and floors are concrete and the 
roof is of 12-in. I-beams, 2 ft. apart, filled in with concrete. In this 
roof bin-gates are placed every 6 or 8 ft. Over the tunnel stone will 
be piled to a height of 35 ft. 

To convey the crushed stone to railroad cars or to barges a 36- 














Conveyors over Storage Bins. 


in. belt conveyor travels the length of the tunnel. It receives the 
stone through the roof gates and delivers it to an elevator 45 ft. 
high, center to center of wheels. This discharges to another belt 
conveyor, 36 in wide by 200 ft. long, which goes over the railroad 
tracks and to the wharf, as illustrated herewith. The stone is dis- 
charged by a tripper either at the wharf or into a small pocket over 























Conveyor from Bins to Cars and Vessels. 


the railroad tracks, from which it is loaded into cars. The loading 
conveyors have a capacity of about 400 tons an hour. They are 
driven independently, so that the barges or cars can be loaded with- 
out reference to the main plant. 

The elevator buckets, which are 30 in. long, are carried by two 
parallel chains of special design, made for the heaviest work. They 
are the “Michigan” type of Jeffrey “Climax” steel chain, made double 
width to give greater bearing surface on the head and foot wheels. 
They are designed to carry a steady load of 6 to 7 tons, and have a 
factor of safety of 15. 

This elevating and conveying system was installed by the Jeffrey 
Manufacturing Co., Columbus, Ohio. 


Bitumen-Emulsion Waterproofing Compound. 





Wunner’s “Bitumen-Emulsion” waterproofing is a German prepa- 
ration for use on masonry or concrete. Among the properties claimed 
for it, verified by tests and in service, are: It is non-porous and im- 
permeable to water under all pressures; makes an absolute bond 
with the protected material, and if this is metal expands and con- 
tracts with it without injury to the bond; is unaffected by heat, 
cold or sudden temperature changes; does not separate from ma- 
sonry under settlement, jars or vibration, and does not break unless 
the foundation breaks first; is not abraded by wind or weather, 
will not decompose or disintegrate, and is insoluble; does not inter- 
fere with the setting of cement mortar, and is easily applied. 

This waterproofing compound is a thick black fluid which 
mixes readily with cement mortar. It is applied by mixing a small 
quantity in ready-made cement mortar or in concrete. A report of a 
test made in Germany by the Royal Building Inspection Department 
at Saarburg at the request of the Imperial authorities shows excel- 
lent results for this compound. The test was in’ competition with 
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seven other highly recommended waterproofing materials. As a 
result of the tests the German Empire became the largest consumer 
of the Bitumen-Emulsion, using it in fortifications, harbors, rail- 
roads, bridges, canals, canal locks, etc. 

This material has been in use in this country for about a year. 
A photograph is shown herewith of the Junction Avenue bridge of 
the Wabash in Detroit, Mich., which is waterproofed with this mate- 
rial. This bridge is of I-beam and concrete construction. It is 
claimed that the bond between the metal and the waterproofing 
coat is absolute, and is unaffected by the vibration, which is con- 








Junction Avenue Bridge of the Wabash, Detroit, Mich. 


siderable. The Wabash bridge, at Forest Park, St. Louis, which is 
of ornamental design (Railroad Gazette, Oct. 28, 1904), was water- 
proofed with the Bitumen-Emulsion last May, after other materials 
had failed. In the basement of the West Street building, New York 
City, leakage was completely stopped by this compound after vari- 
ous other methods had been tried without success. 

Theodore F. Koch & Co., Chicago, are sole agents for the United 
States. 








A New Wooden Smoke-Jack. 


The smoke-jack here illustrated represents several years of 
experiment and effort to produce a light, durable, fireproof jack 
that will stand the test of acid, smoke fumes, steam, ete., without 
decay or corrosion. It is made of the best quality of dressed and 
matched lumber. The inside surface is smooth and offers no 
projections or cracks in which sparks can lodge. The wood is non- 
combustible. It is said that tests extending over three years have 





The Dickinson Smoke-Jack. 


proved this, and that the fireproofing compound is hermetically 
sealed within the cells of the wood so that its effectiveness is per- 
manent. Cast iron bands, which are specially treated to resist the 
effect of smoke and acids, are placed outside and inside the jack 
to give it the necessary strength and rigidity. 

The part of the jack above the roof is octagonal in section so 
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as to better resist wind pressures. The short inside diameter is 
36 in.; below the roof the jack is 24 in. square. This allows ample 
ventilating space for removal of the steam, smoke and gases from 
the upper part of the roundhouse. The ends of the hood are 
given a steep pitch to prevent smoke from rebounding into the 
house. The hood is 8 ft. long, 6 ft. high and 40 in. wide at the 
bottom, with 12 in. hanging sides to enclose the locomotive stack. 
These dimensions, however, can be made to suit any requirements. 
These jacks are made by Paul Dickinson, Inc., Chicago. 








Strauss Trunnion Bascule Bridges. 

The trunnion bascule type of drawbridge is almost as old as the 
swing bridge, there being many early examples of it in Europe. In 
1839 the North Eastern of England built a double-leaf trunnion bas- 
cule, which remained in service until recently. In 1867 the city of 
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built at Cleveland, Ohio, for the Wheeling & Lake Erie in the fall 
of 1905. Since then 11 additional bridges of this type have been 
built, are under construction, or are ordered. These include the 
monumental Knippels bridge at Copenhagen, Denmark, and the 170- 
ft., single leaf, double-track bascule bridge for the Chicago & North- 
Western at Kinzie street, Chicago. 

The Strauss designs embrace a number of modified forms of 
trunnion bridge, all intended to increase economy and effectiveness. 
The principal features are the pivoted counterweight and the parallel 
link mechanism, which apply to both the overhead and underneath 
counterweight types illustrated herewith. The following are some 
of the claims made: It was the first bascule bridge in which a con- 
crete counterweight was substituted for cast iron. It is the only 
bascule which is exactly balanced, and, being at the same time posi- 
tively connected to the foundations, it is free from any danger other- 
wise attendant on the erection and service operation of such a strue- 
ture, especially in case of accident. The truss 
members all center jn the trunnions, and all 








the loads are transmitted directly to the 
foundations at the same point, in all positions 
of the span. The trunnions give a surface 
bearing, thus avoiding any injurious effects 
of line bearing. The absence of tail locks and 
other adjusting devices lessens maintenance 
cost and danger. The ease with which the 
number of tracks can be increased, the less- 
ened delay to traffic because of the single 
channel and the greater speed of operation, 
and finally, its moderate cost, make it a de 
sirable bridge for railroads. 

The Strauss Bascule & Concrete Bridge 
Co., Chicago, is the designer and builder. 


A Cast Steel Tie. 








The accompanying illustrations show de 
signs for the use of cast steel for a tie body, 
both in ballasted roadbed and in special struc- 
tures, such as tunnels. The steel is placed in 
the ballast or embedded in concrete as part 
of the permanent structure, and it need not 
be disturbed in ordinary track work, except 
as the ballast itself is raised or moved. The 
metal is so distributed as to give the greatest 
strength where it is needed and to give a 
large area of bearing surface underneath the 














rails. The ribs, flanges, projections and open- 
ings are so placed as to provide a firm hold. 
In the design, three stresses have been con- 
sidered: the downward pressure under load, 
the lateral thrust and the tendency of the rail 
wave under moving trains to lift the tie. The 
necessary resiliency of the rail support is 
provided by the wooden block to which the 
rail may be fastened in any of the usual 
ways. This block is carried in a _ pocket 
formed near the end of the tie; for such 
maintenance work as ordinary alinement it is 
evident that the steel portion need not be 
disturbed. 

In designing the cast steel tie it was held 
that the following requirements should be ful- 
filled: (1) The tie should be such as could 
easily be substituted for an ordinary wooden 
tie in existing track. (2) There should be a 
certain amount of elasticity in the rail sup- 
port. (3) After the tie is imbedded in the 
ballast it should be possible to make the or- 
dinary adjustments necessary to maintenance 
without disturbing the tie or the ballast. 
(4) The design should be such that the bear- 
ing surface could be varied to suit different 





Strauss Bascule Bridge, Underneath Counterweight Type; St. Louis, Iron Mountain kinds of traffic, roadbed and ballast. (5) The 


& Southern. 


Copenhagen, Denmark, built a double-leaf highway bridge, 56 ft. 8 in. 
clear span, which is also still in service. In 1892 the city of London 
built the famous Tower bascule, which is 226 ft. 6 in. span, c. to c. 
of trunnions. This is the largest and heaviest bascule in the world. 

In 1902 the city of Chicago began building a series of trunnion 
bascules over branches of the Chicago river; it has built seven to 
date, some of them being unusually large and heavy structures. The 
city of Milwaukee has five trunnion bascule bridges in successful 
operation. 

The Strauss designs of bascule bridge are claimed to represent 
the complete development of the trunnion type. The first one was 


tie should resist downward, lateral and lifting 

forces. (6) The bearing surface should be 
greater under the rails than under the middle of the tie, to tend 
to prevent center binding. (7) The tie should not interfere with 
ordinary provisions for drainage. (8) It should have a definite 
scrap value if removed within the period of its assumed life. (9) 
It should be heavy enough, aside from its grip on the ballast, to 
partially counteract the lifting force of the rail wave. 

Thesé ties were originally designed for use in tubular tunnels 
where the bearing surface of the tie outside of the rail is restricted. 
One of the designs illustrated is for use in concrete roadbed, as in 
tunnels, paved streets, terminals, etc. The tie designed for ordinary 
use may be extended to hold a third-rail bracket. It is claimed 








386 


that fewer of these need be used to a rail length, and that 
lighter rails can also be used without lessening the stability of 
the track. 

A modification of this tie has been considered. It involves 
substitution of longitudinal stringers on the permanent steel cross 
ties instead of the wooden blocks. Paul D. Ford, who was a mem- 
ber of ithe committee on the form of track construction for the 
Interborough Rapid Transit, subway in New York City, recently 
calculated that the pressure on the stringers under Cooper’s E 50 
specifications, or 50,000 Ibs. axle load, with axles spaced 60 in. apart 
and with 100 per cent. allowance for impact, would be 835 Ibs. 
to the lineal inch and 152 lbs. to the square inch, under a rail 
514 in. wide. The calculations of the U. S. 
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(Inc.), 11 Broadway, New York City, are manufacturing these poles 
at Milliken, Staten Island, N. Y., where complete arrangements have 
been made in the bridge and structural shops for getting out this 
particular class of structural work. 








MANUFACTURING AND BUSINESS. 





The Sandusky, Ohio, plant of the Sandusky Portland Cement 
Co., which was closed down early in December, has resumed work 
with a full force. The plants at Syracuse, Ind., and Dixon, II1., 
are to be started up at once, it is said. 





Forestry Bureau indicate that 215 lbs. to the 
square inch is a safe working stress for yel- 
low pine. As a basis for Mr. Ford’s calcula- 
tions, he took creosoted yellow pine timbers 
744 in. wide, 11% in. deep and 33 ft. long, 
the joints between stringers and between rails 
being alternate. In this design it is pro- 
posed to space the ties 55 in. apart, except 














when laid in concrete or in track not in serv- 
ice during construction, and 33 in. apart at 
rail joints. 


Combination Cast Steel and Wood Tie for Ordinary Track. 





In one design illustrated herewith, the 
inverted T form of the tie body as shown is 
reduced in height from 6 in. to 3% in., and 
in width from 7% in. to 5% in., including 
both flanges. These dimensions are tentative 
and may be varied to any extent. The pock- 
ets for the wooden blocks are closed at each 
end and on one side, and the end walls incline 














inward at the top so that the block dovetails 
into them and is held from lifting. The rails 
can be fastened to the block or the block re- 
placed without disturbing the ballast or the metal part of the tte. 
It is believed that the tie should have a long life because of the 
enduring qualities of cast steel. 

The Metal Ties Company, with office at 21 Park Row, New 
York City, has been formed to handle this tie. J. Stewart Andrews 
is President, and associated with him are Edgar M. Smith, Charles 
F. Quincy and James W. Leahy, the inventor of the tie. 








Galvanized Steel Poles for Transmission Lines. 





The Great Western Power Company, of California, has adopted 
the Milliken pole, shown herewith, for use in carrying its high 
voltage power transmission line. It is intended eventually to carry 
these lines a distance of about 1,000 miles. The power is trans- 
mitted on two circuits of three wires each, carrying a current of 
100,000 volts. In view of this high voltage and the consequent 
danger to life and risk from fire involved, great care was exercised 
in selecting the particular class of poles to be adopted. The pole 
is designed with three crossarms, the in- 
tention being to carry a feed wire on the 
outer end of each crossarm by suspended 
insulation. The top of the pole is ar- 
ranged to take a guard wire. The poles 
are intended to be used about 750 ft. 
apart. The bottom of the pole at the 
ground level occupies a base 17 ft. square. 
The stub ends of the pole are separate 
pieces of steel and are of such length as 
to allow 6 ft. for bedding in the ground. 
These poles are made entirely of struc- 
tural steel shapes and are designed to fol- 
low the theoretical stresses and produce 
a pole of given strength and _ stiffness 
with a minimum amount of material. 
There are a great many duplicate pieces, 
thus making it a simple matter for the 
purchaser to put the same together in 
the field. 

The poles are designed to stand the 
following tests: When tested in a vertical 
position, on an immovable foundation, 
and with a proper margin of safety a 
simultaneous horizontal side pull of 
1,000 lbs. at the top and 2,500 lbs. at each 
of the three crossarms, or in other words, 
a total strain of 8,500 lbs. The crossarms 
were to support a suspended weight of 
1,000 lbs. at their extreme end, and any 
one of the crossarms to carry at one of 
these ends a horizontal pull along the 
line of 3,000 Ibs. 

The receivers of Milliken 
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Side View of Milliken 


Bros. Pole. 


Combination Cast Steel and Wood Tie for Special Track Construction. 


The Lock Joint Pipe Co., 346 Broadway, New York, has secured 
contracts from the United States Quarantine Department for pro- 
tecting from marine wood borers, with lock joint pipe, the Depart- 
ment’s docks at Charleston, S. C., and Boca Grande, Fla. 


The sales of railroad and structural iron paints made by The 
Alcatraz Company, Richmond, Va., were twice as large during Jan- 
uary and February, 1908, as during the corresponding months of 
1907. Trade increased particularly in the Middle West and the West. 


G. Fred Collins, who has for many years been identified with 
the railroad supply business as representative of Valentine & Co. 
and others, and recently as manufacturers’ agent in Mexico, has 
returned to this country to take a position with the Gold Car Heat- 


-ing & Lighting Co., New York. 


The Continental Fibre Co., Newark, Del., which started in busi- 
ness in November, 1906, has recently completed an addition to its 
plant that will enabie it to double its output. This company is 
now one of the largest manufacturers of vulcanized fiber for track 
insulation. J. P. Wright is General Manager, with headquarters at 
Newark, and the Wallace Supply Co., Chicago, is western repre- 
sentative. 


W. C. Lawson and J. E. Simons have formed a partnership 
under the name of Lawson & Simons, 505 Fisher building, Chicago, 
to act as selling agents for various companies. At present they are 
prepared to quote prices on long leaf yellow pine, oak, fir, creosoted 
lumber, ties, piling and telegraph poles, tool steel, bolts and nuts, 
and bar iron and steel. Mr. Lawson has hed experience with the 
American Car & Foundry Co., New York, and has been salesman for 
the Pressed Steel Car Co., Pittsburgh, Pa., and the Scullin-Gallagher 
Iron & Steel Co., St. Louis, Mo. Mr. Simons was recently with the 
Fitz-Hugh Luther Co., Chicago. 


To avoid possible confusion through similarity with the name 
of another corporation, the title Maryland Railway & Electric Sup- 
ply Co. has been substituted for Maryland Railway Supply Co. of 
Baltimore city, of which thé organization was recently noted in 
these columns. Changes in the officers of the company have also 
been made. Charles Elliott is now President and General Manager; 
Nelson Perin, Vice-President, and Thomas D. Claiborne, Secretary 
and Treasurer. Mr. Elliott is the son of W. G. Elliott, who was 
President of the Atlantic Coast Line up to the time of his death. 
Mr. Elliott served for a number of years in the engineering corps 
of that road, later going into the railroad supply business, in which 
he has had considerable experience. Mr. Perin is the son of the 
late President of the United Railways of Baltimore, and has for 
some time been engaged in the contracting business, being also 
Treasurer of the Johnston-Perin Contracting Co. Mr. Claiborne is 
an engineer and also President of the Johnston-Perin Contracting 
Co. The headquarters of the Maryland Railway & Electric Supply 
Co. will be continued at 510 Continental building, Baltimore, Md. 


The Fibrous Paint Co., Real Estate Trust building, Philadelphia, 
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Pa., having succeeded to the business of the Pennsylvania Standard 
Rubber Paint Co., is now the sole maker of “Standard Fibrous” 
paint. This is a preservative coating for protecting iron and 
steel structures. It has for the past ten years been used success- 
fully for the preservation of metal structures under conditions 
where paint mixed with a linseed oil binder is rapidly disintegrated. 
By adhering closely to iron and steel, its design is to prevent oxida- 
tion by forming an elastic waterproof coating impervious to rust- 
producing agencies, acid fumes and the mechanical abrading action 
of exhaust blasts; these properties are especially desirable in the 
coating of bridges, train sheds, car roofs and other metal surfaces 
exposed to similar conditions. The Standard Fibrous paint is put 
up in a variety of colors in one, five and ten-gallon packages ready 
for use. Sales through agencies have been discontinued and the 
manufacturers now deal direct with the consumer through their 
own salesmen. 








ELECTIONS AND APPOINTMENTS. 





Executive, Financial and Legal Officers. 


Augusta Southern.—J. M. Featherston has been appointed Assistant 
Auditor, with office at Augusta, Ga., succeeding B. Anderson. 


Birmingham Southern.—Geo. G. Crawford has been elected Presi- 
dent, succeeding J. A. Topping; L. T. Beecher, Treasurer, suc- 
ceeding W. A. Green; F. B. Winslow, Auditor, succeeding S. A. 
Cameron, who has been appointed Car Accountant. All have 
headquarters at Birmingham, Ala. 


Brookhaven é& Pearl River.—M. E. Olmsted, Secretary, has been ap- 
pointed General Counsel, with office at Harrisburg, Pa., and his 
duties as Secretary have been transferred to H. C. Homeyer, 
General Freight and Passenger Agent, who also becomes Treas- 
urer, succeeding G. C. Lignon. Mr. Lignon continues his duties 
as Auditor. W. H. Baumes is Comptroller, with office at Buffalo, 
N. ¥. 


‘Canadian Pacific—W. T. Payne, Superintendent at Vancouver, B. C., 
has been appointed to the new office of Manager of the Pacific 
steamship service, having charge of company’s interests in 
China, Japan and Hong Kong, with office at Yokohama, Japan. 


Cincinnati, Hamilton & Dayton.—F. M. Carter has been appointed 
Treasurer, with office at Cincinnati, Ohio, succeeding J. E. 
Howard, resigned. The office of Assistant Treasurer for the 
Receiver, previously held by Mr. Carter, has been abolished. 


De Queen & Eastern.—C. C. Ray has been appointed Assistant Treas- 
urer and General Freight and Passenger Agent, with office at 
De Queen, Ark., succeeding T. E. Brown, resigned. 


Gulf Line Railway.—J. H. Hillhouse, Traffic Manager at Sylvester, 
Ga., has been elected also Vice-President. C. H. Reynolds, 
Treasurer at Sylvester, Ga., is now Secretary and Treasurer. 


Idaho & Washington Northern.—J. T. McDevitt, Secretary, has been 
appointed also Auditor, succeeding W. T. Hireen. 


Licking River.—A. Siegworth has been appointed Auditor, with of- 
fice at Chicago, I1l., succeeding C. M. Mohr, who continues his 
duties as Treasurer. 


McCloud River.—D. M. Swobe has been elected Vice-President and 
Traffic Manager, with office at San Francisco, Cal., succeeding 
H. O. Johnson, resigned. 


Mexican Central.—W. G. Lerch has been appointed Assistant to 
the President, with headquarters in the city of Mexico. 


Peoria & Pekin Union.—H. K. Pinkney, Secretary, has been elected 
President, with office at Peoria, Ill., succeeding Curtiss Millard, 
resigned. The duties of Auditor and all matters pertaining to 
the traffic department have been assumed for the present by the 
President. J. F. Kiefer succeeds Mr. Pinkney. 


.Sandy River & Rangeley Lakes.—The officers of this new company, 
a consolidation of three narrow (2-ft.) gage railroads in Maine, 
are: Weston Lewis, President; Josiah S. Maxcy, Vice-President 
and General Manager; Geo. A. Farrington, Secretary and Treas- 
urer; F. N. Beal, Freight and General Passenger Agent, and 
F. A. Lawton, Superintendent. 


.Santa Fe Central.—E. R. Paul has been elected Assistant Treasurer, 
with office at Santa Fe, N. Mex., succeeding Frank Dibert. 


Southern Railway & Navigation.—The officers of this company, which 
operates a terminal line at Chicago, IIll., also steamers and 
barges on the Ohio and Tennessee rivers, are: D. K. Jeffris, 
President; Marvin Hugitt, Jr., Vice-President; A. B. Donaldson, 
Secretary and General Manager; J. T. Jeffris, Treasurer, and 
W. T. Beckman, General Superintendent; all with office at 
Chicago, Ill. 


“Tionesta Valley.—P. M. Newman, General Manager of this company 
and President and General Manager of the Susquehanna & New 
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York, has been also elected President of the Tionesta Valley, 
with office at Williamsport, Pa. W. R. Campbell is Assistant 
to the President, with office at New York. 


Operating Officers. 


Arkansas & Louisiana.—M. M. Richey has been appointed Superin- 
tendent, with office at Little Rock, Ark., succeeding J. Cannon. 


Astoria & Columbia River.—E. E. Lillie has been appointed Super- 
intendent of Car Service, with office at Portland, Ore. 


Atlanta, Birmingham & Atlantic—Alexander Bonnyman, Chief Engi- 
neer, has been appointed General Manager, with office at At- 
lanta, Ga. 


Buffalo & Susquehanna.—This road for purposes of economy is now 
operated in one division instead of in two, as formerly. F. W. 
Allen, heretofore Superintendent of the Northern division, is 
now in charge of the whole road, with office at Galeton, Pa. 
The business heretofore handled by the maintenance of way 
department is now in direct charge of the Superintendent, who 
will appoint the necessary subordinates. 


Boston & Maine—Fred A. Hortter, who was recently appointed 
Superintendent of Car Service of the Boston & Maine, was born 
on May 8, 1870, at New Brighton, Pa. He was educated in the 
public schools at Boston, Mass., and in 1889 entered railroad 
service with the Railway Clearing House Association. The next 
year he went to the Boston & Maine as a tracing clerk in the 
car service department, being made chief clerk of the car service 
department three months later. From 1890 to 1908 he served 
in this position, and on March 2, 1908, was appointed Superin- 
tendent of Car Service, succeeding Hoyt E. Howard, who retired 
at the age of 70 years after 4914 years of continuous service 
with the Boston & Maine. 


Central of New Jersey.—The office of H. G. Sherman, Superintendent 
of Telegraph, has been moved from Jersey City, N. J., to New 
York. 


Chicago, Burlington & Quincy.—Robert Rice, Superintendent at 
Hannibal, Mo., has been transferred to the St. Joseph division, 
with office at St. Joseph, Mo., succeeding A. N. Willsie, who 
takes Mr. Rice’s place at Hannibal. 


Coal & Coke.—Edwin Bower, Assistant General Manager, at Gassa- 
way, W. Va., has been appointed Acting General Manager, with 
office at Elkins, W. Va., succeeding General Manager W. H. 
Bower, resigned. J. A. Emmart, Purchasing Agent at Elkins, 
W. Va., has been appointed Assistant Acting General Manager, 
with office at Gassaway, W. Va., succeeding Mr. Bower. Mr. 
Emmart also continues his duties as Purchasing Agent. 


Delaware &€ Eastern.—O. F. Wagenhorst, Chief Engineer, has been 
appointed Superintendent, with office at Margaretville, N. Y., 
in charge of the transportation and motive power departments. 


Delaware, Lackawanna & Western.—E. M. Rine, Superintendent of 
the Scranton division, has been appointed Superintendent of 
the Morris and Essex division, with office at Hoboken, N. J., 
succeeding C. H. Ketcham, resigned; H. H. Shepard, Superin- 
tendent of the Syracuse and Utica division, succeeds Mr. Rine, 
with office at Scranton, Pa. G. A. Poore, Superintendent of 
the Bangor & Portland Railway division, succeeds Mr. Shep- 
ard, with office at Syracuse, N. Y. William Fletcher, Train- 
master of the Bangor & Portland Railway division, will per- 
form the duties of Superintendent of that division until further 
notice. 


Mexican Central.—G. W. Vanderslice has been appointed Superin- 
tendent of Terminals at Ciudad Juarez, Chihuahua, Mexico. 


Mississippi River, Hamburg & Western.—A. J. Abell has been ap- 
pointed Superintendent, with office at Monroe, La., succeeding 
C. H. Bevington. 


Missouri Pacific—The Central district has been abolished. The 
superintendents of the Central division and the White River 
division will hereafter report to the General Superintendent at 
Little Rock, Ark. The Superintendents of the Joplin, the 
Wichita and the Southern Kansas divisions will report to the 
General Superintendent at Kansas City. W. J. McKee, General 
Superintendent of the Central district, has been appointed Gen- 
eral Superintendent, with headquarters at Little Rock, Ark. 
A. De Bernardi, General Superintendent at Little Rock, has been 
appointed Superintendent of the Omaha division, with headquar- 
ters at Atchison, Kan., succeeding W. E. Brooks, transferred, 
and of the Northern Kansas division, succeeding W. E. Merri- 
field, assigned to other duties. Mr. Brooks has been appointed 
Superintendent of the Joplin division, with headquarters at 
Nevada, Mo., succeeding G. H. Stapp, resigned. J. F. Murphy, 
Superintendent of the Memphis division, has been appointed 
Superintendent of the Central division, with headquarters at 
Van Buren, Ark., succeeding J. M. Walsh, assigned to other 
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duties. H. J. Scheuing, Trainmaster at De Soto, Mo., has been 
appointed Superintendent of the Memphis division, with head- 
quarters at Wynne, Ark., succeeding J. F. Murphy, transferred. 


Morgantown & Kingwood.—C. R. Metzler has been appointed Train- 
master, with office at Morgantown, W. Va., succeeding G. W. 
Glenn. 


Portland & Seattle-—See Spokane, Portland & Seattle. 


St. Louis, El Reno & Western.—W. M. Bushnell has been appointed 
General Manager, with office at Fort Smith, Ark. 

Southern.—The office of A. H. Westfall, Superintendent of the North- 
ern division, is new at Greensboro, N. C., instead of at Danville, 
Va. G. P. Walton has been appointed Superintendent of the 
Danville division, with office at Greensboro, N. C., succeeding 
W. R. Hudson, transferred. 

Spokane, Portland & Seattle.—E. E. Lillie has been appointed Super- 
intendent of Car Service of this road, formerly the Portland & 
Seattle, with office at Portland, Ore. 

Tonopah & Tidewater.—John Ryan, General Superintendent, has 
been appointed General Manager, with office at Ludlow (Stagg 
post office), Cal. The position of General Superintendent has 
been abolished. 

Traffic Officers. 

Chicago Great Western.—W. H. Burke, New England agent at Bos- 
ton, Mass., has been appointed General Eastern Agent at New 
York, succeeding B. G. Saunderr W. A. Dolan succeeds Mr. 
Burke. 


Licking River.—Malcolm Stone has been appointed General Freight 
and Passenger Agent, with office at Chicago, III. 


Missouri Pacific—R. T. G. Matthews, General Agent of the passenger 
department at Cincinnati, Ohio, has been appointed Assistant 
General Passenger Agent at Kansas City, Mo., succeeding C. E. 
Styles, resigned. 


Raleigh & Charleston.—A. T. Vannerson has been appointed to the 
new office of General Freight and Passenger Agent, with office 
at Marion, S. C. 


Raleigh & Southport.—J. O. Hendley has been appointed to the new 
office of General Freight Agent, with office at Raleigh, N. C. 


St. Joseph & Grand Island.—W. H. Bryning, Assistant General 
Freight Agent at St. Joseph, Mo., has been appointed Assistant 
General Freight Agent at Kansas City, Mo., succeeding H. V. 
Clark. 

Engineering and Rolling Stock Officers. 

Chicago, Rock Island & Pacific—W. A. Nettleton, General Superin- 
tendent of Motive Power of the St. Louis & San Francisco, has 
been appointed General Superintendent of Motive Power of the 
C., R. I. & P. See Delaware, Lackawanna & Western. 


Delaware, Lackawanna & Western.—T. S. Lloyd, General Superin- 
tendent of Motive Power of the Chicago, Rock Island & Pacific, 
has been appointed Superintendent of Motive Power of the 
Delaware, Lackawanna & Western, succeeding R. F. Kilpat- 
rick, resigned. 


Mississippi Central.—T. S. Myers, Division Engineer at Brookhaven, 
Miss., has been ap,ointed Chief Engineer, with office at Roxie, 
Miss. 

St. Louis & San Francisco.—George A. Hancock, Superintendent of 
Motive Power, has been appointed General Superintendent of 
Motive Power, succeeding W. A. Nettleton, resigned to go to 
the Chicago, Rock Island & Pacific. The office of Superintendent 
of Motive Power has been abolished. 








CAR BUILDING. 





The Colorado & Southern is asking prices on 200 steel under- 
frame gondolas. 

The Calumet Electric is said to be in the market for 15 cars. 
This is not yet confirmed. 


The Illinois Traction Co. is said to be in the market for 60 
cars. This is not yet confirmed. 


The Chicago, Milwaukee & St. Paul will build 2,500 freight cars 
of miscellaneous types at its own shops. 


The Northern Pacific, as reported in the Railroad Gazette of 
January 31, is asking prices on 80 passenger cars. 


The Duluth, Missabe & Northern is again said to be asking 
prices on 20 passenger cars. This report is not yet confirmed. 


The Canadian Pacific passenger equipment referred to in the 


Vor. SSLEV., No, 21. 


Railroad Gazette of March 6 is to be equipped with the Gold heating 
system, with Frumveller heater. 


RAILROAD CORPORATION NEWS. 











Boston & Maine.—A special meeting of the stockholders of the 
Fitchburg will be held March 18, to authorize $2,400,000 in 
vonds to refund $2,000,000 bonds maturing on May 1 and to 
provide part of the funds for improving the line from Johnson- 
ville, N. Y., to Troy. At the last annual meeting an issue of 
$2,900,000 bonds was authorized for these same purposes. This 
is to be rescinded. The amount desired has been reduced by 
$500,000, as some of the purposes of the large issues have been 
provided for by the issue of $500,000 one-year notes. 


CENTRAL OF GrEoRGIA.—The Georgia Railroad Commission announces 
that the Central of Georgia is now the property of E. H. Har- 
riman and that it will be turned over ‘to the Illinois Central 
whose Birmingham extension, described in another column, is 
nearly finished. In June, 1907, all the $5,000,000 stock of the 
Central of Georgia was sold by the Richmond Terminal reor- 
ganization committee to Oakieigh Thorne and Marsden J. Perry. 
It now appears that they were acting as agents for Mr. Harri- 
man, for which service they received 5 per cent. on $3,000,000, 
the purchase price. The announcement of Mr. Harriman’s 
ownership of the Central of Georgia was postponed until the 
Illinois Central contest was settled by the election at the recent 
postponed annual meeting of four directors favorable to Mr. 
Harriman. 


CHIcAco & MILWAUKEE ELeEctric.—Receivers’ certificates up to 
$1,000,000 are to be issued. The present receivers were ap- 
pointed on January 28, 1908. 


CuiIcaco, MILWAUKEE & Gary.—This is the new name of the Illinois, 
Iowa & Minnesota, which runs from Rockford, Ill., to Momence, 
125 miles, and with which has been consolidated the Rockford 
Belt Railway, a small subsidiary. It is planned to extend the 
line north to Milwaukee and south to Gary, Ind. 


CHICAGO RaILwAys Company.—The National City Bank and N. W. 
Harris & Co., of New York, who recently offered $2,500,000 first 
mortgage 5 per cent. bonds of this company at a price to yield 
5% per cent., have offered another $2,500,000 of these bonds, 
to yield 53g per cent. The first offering was six times over- 
subscribed. (March 6, 1908, p. 329.) 


CuHIcAGo, Rock ISLAND & Paciric.—The Chicago, Rock Island & 
Pacific Railway has arranged with Speyer & Co. for extension of 
its $6,000,000 two-year 41% per cent. collateral trust notes 
which mature April 1, 1908. The extension is for one year with 
interest at 6 per cent. The extended notes will be secured by 
$9,000,000 Rock Island, Arkansas & Louisiana first mortgage 
4 per cent. bonds, a first lien on 308 miles of road and equip- 
ment and the entire amount outstanding. A cash payment of 
$5 is to be made on each $1,000 note extended, so that there 
will be a yield of 644 per cent. on the extended notes. Holders 
of the old notes who desire cash will receive it in exchange for 
their notes. Speyer & Co. are offering the extended notes at 
9914 and interest, yielding 6% per cent. 


DETROIT, TOLEDO & IRONTON.—The lien of the receiver’s certificates 
is junior to that of the Detroit Southern, Ohio Southern di- 
vision, 4 per cent. bonds of 1941, which cover the middle part 
of the line and the Detroit, Toledo & Ironton general lien and 
divisional first mortgage 4 per cent. bonds of 1955, which cover 
the two ends of the line, from Detroit, Mich., south to Lima, 
Ohio, 125 miles, and from Ironton, Ohio, north 30 miles. 


ErizE.—This company is reported to have sold about two weeks ago 
$1,000,000 Lehigh Valley stock, which it acquired in 1901. Some 
of its other Lehigh Valley holdings are also reported to have 
been sold several months ago. Lehigh Valley stock has recently 
been selling slightly above par. 

Gross earnings for January decreased 14 per cent., and net 
earnings after taxes, decreased 77 per cent. Net earnings after 
taxes, were $210,000, against $922,000 in 1907. 


GREAT NORTHERN.—Gross earnings for February were $2,841,000, an 
increase of $184,000, and for the eight months ended February 
2¥, 1908, were $40,800,000, an increase of $5,100,000. 


ILLINOIS CENTRAL.—There is to be a special stockholders’ meeting 
on May 18 at which the directors will submit a plan for raising 
between $30,000,000 and $50,000,000; probably by a combined 
stock and mortgage bond issue. 

See Central of Georgia. 


ILLINOIS, IowA & MINNESOTA.—See Chicago, Milwaukee & Gary. 


INTERBOROUGH RAPID TRANSIT.—Plans for the proposed bond issue 
(Railroad Gazette, March 6, 1908, p. 330) have been changed. 
The special meeting of the stockholders will be held on March 
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28, and the new mortgage will secure $55,000,000 of 45-year 
bonds. The company has applied to the New York City Public 
Service Commission for authority to make this issue, also to 
issue $25,000,000 notes dated May 1, 1908, payable within three 
years with interest at not more than 6 per cent., these notes 
to be secured by not more than $30,000,000 of the new mortgage 


bonds. 


INTERNATIONAL & GREAT NoRTHERN.—Gross earnings for the week 


ended February 29, 1908, were $152,000, against $216,000 in 
1907, a decrease of $64,000, or 30 per cent. 


Mositt & Onto.—This company has issued $600,000 first mortgage 


three-year 5 per cent. notes dated February 15, 1908, secured 
by $603,000 first mortgage bonds of the Warrior Southern guar- 
anteed by the Mobile & Ohio, and $145,000 equipment trust 
notes of the Warrior Southern, as well as real estate. 


New York, New Haven & Hartrorp.—President Mellen, answering 


an inquiry of the New York City Public Service Commission, 
says that work is not being carried out on the New York, West- 
chester & Boston because of a cloud on the validity of this fran- 
chise, and is not being carried out on the New York & Port 
Chester because consent of the Board of Estimate and Appor- 
tionment to cross certain streets is lacking. The two companies 
together have all the necessary authority for building the line, 
but neither has complete authority separately. Mr. Mellen says 
that the New Haven will proceed without delay to finish the 
line as soon as the legal difficulties are settled. 


NorRFOLK & WESTERN.—Gross earnings for January decreased 25 per 


cent.; operating expenses decreased 20 per cent., and net earn- 
ings decreased 34 per cent. The operating ratio was 67 per 
cent., against 63 per cent. in 1907. 


PorTLAND & SEATTLE.—See Spokane, Portland & Seattle. 
Sanpy River & RANGELEY LAKES.—This company is a consolidation 


of the Sandy River Railroad, the Franklin & Megantic, and the 
Kingfield & Dead River, which together operate about 54 miles 
of narrow (2 ft.) gage line. The Phillips & Rangeley may also 
be taken over later. (February 14, 1908, p. 234.) 


SouTHERN Paciric.—Gross earnings for January were $9,300,000, 


against $10,800,000 in 1907, a decrease of $1,500,000, or 14 per 
cent. Net earnings after taxes were $2,000,000, against $3,500,- 
000, a decrease of $1,500,000, or 43 per cent. The higher price 
of coal and fuel oil was responsible for $128,000 of the increase; 
taxes increased $108,000, and renewals of ties $197,000. 
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SPOKANE, PorTLAND & SEATTLE.—This is the new name of the Port- 


land & Seattle, which is building a low-grade cut-off from 
Spokane, Wash., via Pasco, to Portland, Ore., for the Great 
Northern and Northern Pacific. This new iine is to be finished 
from Spokane to Portland this year. 


Texas & Paciric.—Gross earnings for the two months of January 


and February were $2,500,000, against $3,100,000 in 1907, a de 
crease of $571,000, or 19 per cent. 


UNION Paci¥ic.—With 200 more miles operated than in the previous 


year, gross earnings for January, 1908, were $5,200,000, against 
36,000,000 in 1907, a decrease of 13 per cent. Net earnings 
after taxes were $1,800,000, against $2,800,000 in the earlier 
year, a decrease of 35 per cent. There was an increase in ex- 
penditures for renewal of rails and of ties of $195,000; taxes 
increased $62,000. 


WABASH-PITTSBURGH TERMINAL.—The following is the statement of 


earnings filed with the Interstate Commerce Commission for the 
month of January and for the seven months from July 1, 1907, 
to January 31, 1908, inclusive: 


January. Seven months 

PEROIMINE NOUGIUO 6a 6. 6 ch baie wacciecinwaecacwe ee $49,369 $797,971 
epee WOU GTINGl rie a a 0:85 ecu, de ase wae.e ow mela ei 7,472 80,523 
All other revenue from transportation....... 2,284 15,805 
Revenue from operations other than transp... 201 3,396 

Total operating revenues ............+.. $59,327 $897,700 
Maintenance of way and structures......... 7,679 67,488 
Maintenance of equipment ................ 7,679 90,960 
PENSEIG CRC ck ecu casadece aaadeunaea 1,618 11,751 
TYANSPOFATION “GBPENAED 6. cc cccecsecnceace 19,027 200,343 
GGUGEAE CUNGINON ccc de cae wntandcecawsyeaut 3,554 , 22,414 

Total operating expenses ..............- $38,915 $392,969 
NGE Operating: POVOMUEM 6 66 sick icccwscngcace 20,411 506,738 
RNOM ie pce cas ehas ae date Meacikameaengeaa 5,976 45,716 

CHG MENT THOONE es oo iacidcinicnicacaws $14,435 $461,021 


WESTERN MARYLAND.—Judge Morris in the United States Circuit 


Court at Baltimore on March 5 appointed President B. F. Bush 
of this company its receiver. The company was embarrassed 
by lack of working capital. Its earnings were increasing, gross 
earnings for the week ended February 29, 1908, being $120,000, 
against $108,000 in the corresponding week of 1907, and from 
July 1, 1907, to February 29, 1908, having increased over $500,- 
000, or 15 per cent. The management was also embarrassed 
by the uncertainty as to the proper procedure under the com- 
modity clause of the Rate Law. The Western Maryland owns 
‘large bituminous coal workings. 











ANNUAL CONSTRUCTION RECORD. 


A 

ABERDEEN & TOMBIGBEE.—Building from 
Okolona, Miss., southeast to Pickenville, Ala., 
65 miles; surveyed.. Grading finished between 
Okolona and Aberdeen 17.5 miles, also Co- 
lumbus to Pickensville, 11.5 miles. WwW. 
McKee, Chief Engineer, Aberdeen, Miss. 

ALASKA CENTRAL.—Building from Seward, 
north to Tanara river, 450 miles. Contract 
to Snow & Watson, for 23 miles. Surveyed to 
mile 183; also for branch from Knik, mile 150, 
east to Matanuska, 40 miles, 

ALASKA PACIFIC.—Building from Martin Is- 
land, near Katalla, Alaska, to Bering river 
coal fields. Surveyed to Copper river valley. 

AMERICAN RAILROAD OF PORTO RICO.— 

Cut-off from Hormigueros south to Lajas, 12 
miles, to be finished this month. 
——Branch to be built this year from San 
German, east to Sabana Grande, 9 miles. In- 
cludes one large bridge and several smaller 
structures. 

ARIZONA & CALIFORNIA.—See Atchison, To- 
peka & Santa Fe. 


ARKANSAS, LOUISIANA & GULF.—Building 
from Monroe, La., north to Pine Bluff, Ark., 
with a 7-mile branch to Crossett, Ark, in all 
143 miles. Built from Monroe, La., north to 
Bastrop, 24 miles, and graded 38 miles further 
to Hamburg, Ark.; also on the branch to Cros- 
sett. Track-laying in progress. ‘The 80-mile 
further extension from Hamburg to Pine Bluff 
has been surveyed, and grading is to be begun 
soon as line is finished to Hamburg. JW. T. 
Bond, Chief Engineer, Bastrop, La. 


ARKANSAS, OKLAHOMA & WESTERN.—Sur- 
veys being made for extensions from Rogers, 
Ark., northeast to Eureka Springs, 30 miles, 
and from Siloam Springs, Ark., west to Pryor 
Creek, Okla., 65 miles. Contract let for some 
of the work to the W. R. Felker Construction 
Co., of Rogers, Ark. Bonds offered in January, 
1908, at par by Merriam Smith & Co., of New 
York. 

ASHEVILLE & HENDERSON (Electric).—Sur- 
veys being made from Asheville to a point in 
Henderson county, about 20 miles. C. E. Van 
Bibber, 60 Wall street, New York, Chief Engi- 
neer, 

ATCHISON, TOPEKA & SANTA FE.—Buildiag 


new double-track tunnel through Raton Moun- 
tain, near Raton, N. Mex. To be 5,000 ft. long, 
= solid rock, 144 ft. below the existing 
tunnel. Work 70 per cent. finished. The 
Lantry Construction Co., Kansas City, Mo., 
contractors, 

Contracts let to A. Moore, of Newton, Kan., 
for reconstructing 14 miles of road from Shat- 
tuck, Okla., west towards Higgins, Tex. 
Contracts let for change of line and grades, 
Belle Plaine, Kan., southwest to Cimarron 
river, near Waynoka, Okla., to the C. H. Sharp 
Con. Co. and L. J. Smith, of Kansas City, Mo., 8S. 
Dolman & Son, Topeka, Kan., and Wood, Ban- 
croft & Doty, Omaha, Neb. 

Contracts let to Wood, Bancroft & Doty, 
Omaha, Neb., and Dolman & Son, Topeka, Kan., 
for rebuilding the line from Cicero, Kan., to 
Mayfield, and for enlarging the yards at Wel- 
lington. 

The Southern Kansas of Texas, permitted 
to take up the track on the Panhandle Railway 
from a point 1.25 miles west of Panhandle, 
Tex., to Washburn, 14.3 miles, and to build a 
new line from the point 1.25 miles west of 
Panhandle to Amarillo, 25 miles. Work fin- 
ished on 75 per cent. Wood, Bancroft & Doty, 
Omaha, Neb., contractors. 

Contract let to Ransom & Cook for grad- 
ing new yards at Chanute, Kan. 

The Arizona & California projected from 
Wickenburg, Ariz., on Santa Fe, Prescott & 




















Phoenix, west to Bengal, Cal., on main 
line, 205 miles. In operation from Wickenburg 
west 113 miles to the Colorado river. Work 


under way on bridge over Colorado river and 
northwest across the Mohave desert to Bengal. 
——Projected connecting line shown on map in 
1907 annual report from Texico, N. Mex., the 
eastern end of the Belen cut-off, southeast via 
Plainview, Tex., Floydada, Dickens, Aspermont, 
Hamlin, Anson and Abilene, to Brownwood, Tex., 
on San Angelo branch of Gulf, Colcrado & Santa 
Fe, about 300 miles. This would give the Santa 
Fe a short through line from San Francisco to 
Galveston. Not likely to be built for some time. 
See Gulf, Colorado & Santa Fe. 

ATLANTA & ST. ANDREWS BAY.—Building an 


extension from Youngstown, Fla., south to 
Panama City, 25 miles. 


ATLANTA, BIRMINGHAM & ATLANTIC.— 
Work under way on extension of main line from 





Talladega, Ala., west to Birmingham, 75 miles. 
Graded for about 65 miles, and on branch from 
Bessemer, Ala., to Mulgay, 14.5 miles. Lane 
Bros. Co., Atlanta, Ga., and C. D. Smith & Co., 
Birmingham, Ala., contractors. 

Surveys are being made from Atlanta, Ga., 
southwest to New Orleans, 500 miles. 


ATLANTIC COAST LINE.—Contracts let to 
Wade & Bell, Trinity, Fla.; Wade & Morrison, 
Washington, N. C., and Phillips & Allport, 
Richmond, Va., for building extension from 
Wilcox, Fla., northwest to Perry, 55 miles, for 
a change of line at Goldsboro, N. C., 4 miles, 
and a change of line at St. Mary’s river, Fla., 
1.5 miles. Surveys being made for a change 
of line 4 miles long at Inverness, Fla. 


ATLANTIC, NORTHERN & SOUTHERN.—Built 
last year between Atlantic, Iowa, and Kim- 
ballton, 17 miles. Extensions to be built this 
year north from Kimballton to Manning, 20 
miles, and south from Atlantic to Villisca, 40 
miles. C. B. Judd, Chief Engineer, Atlantic. 








BAKERSFIELD & VENTURA (Electric).—Build- 
ing from San Francisco, Cal., southeast via 
Santa Paula, thence southwest to Ventura, on 
the Pacific coast, with franchises from Sunset 
northeast to Bakersfield, and from Saticoy 
south to Hueneme, on the Pacific coast, a’total 
of 370 miles. Branch also projected from Santa 
Paula southeast to Santa Monica, thence east 
to Los Angeles, 50 miles. The work will in- 
clude several tunnels and eight or ten bridges; 
20 miles finished. TT, B. Blackburn, Ch. Engr., 
Los Angeles, Cal. 


BALTIMORE & OHIO.—Plans for a freight line 
to be built under charter of the Patapsco & 
Susquehanna, around Baltimore, Md., 40 miles. 
The Maryland Court of Ay peals has decided that 
the legislation enacted in 1906 to prohibit 
building this line is ineffective. 


BANGOR & AROOSTOOK.—The annual report 
for year ended June 30, 1907, includes a map 
showing a line projected north from the main 
line at Seboois, Me., along the east bank of the 
Allagash river to St. Francis, 140 miles. Sur- 
veys made over the most difficult parts. 





390 


BAY POINT & CLAYTON.—Building from Bay 
Point, Cal., southeast to Clayton. Finished to 
Cowell, 10 miles. W. H, George, Secretary and 
General Manager, San Francisco. 


BEAUMONT & SARATOGA TRANSPORTATION. 
— Building extension from Sour Lake Junction, 
Tex., to Saratoga, 13 miles. Projected 15 miles 
further to Batson. 

BESSEMER & LAKE ERIE,—Extension of the 

Western Allegheny located from Kaylor, Pa., 
northeast to Reidsburg, on the projected Frank- 
lin & Clearfield line of the Lake Shore & Michi- 
gan Southern. 
——About 42 miles of track to be laid, to fin- 
ish double tracking between Conneaut Harbor, 
Ohio, and North. Bessemer, Pa. 

BIG STONY.—See Norfolk & Western. 


BILLINGS & NORTHERN.—See Great Northern. 


BIRMINGHAM, COLUMBUS & ST. ANDREWS 
BAY.——Contracts let to Lemuel E. Miller, Phil- 
adelphia, for building from Green Head, Fla., 
to St. Andrews Bay, 38 miles. Grading under 
way by J. M. Willis, from Sodom to Taylers, 
10 miles. 

from northern 


Surveys for an _ extension 


terminus at Chipley, Fla., to Enterprise, Ala., 
100 miles. W. M. Gordon, Pres., Columbus, Ga. 
BOSTON & ALBANY.—See New York Central & 


Hudson River. 

BOSTON & MAINE.—Plans being made to abolish 
19 grade crossings between Johnsonville, N. Y., 
and Troy. 

BOSTON ELEVATED.—Work on the Cambridge 
subway postponed, awaiting a court decision 
on question raised by the Mayor of Cambridge. 
Plans approved and land bought on the East 





Cambridge elevated extension, including the 
section in Boston, the viaduct over Charles 
river and the connections with surface tracks 
in Cambridge. 

Surveys under way for a subway from 
Sullivan square, Charleston, to Malden, about 
3 miles. 


Permission granted by city and by prop- 
erty owners for subway from point near Park 
street station of present subway, west under 
Boston Common to south bank of Charles river, 
and under Charlesbank to beyond Harvard bridge. 
To be used by trolley cars for Newton, Brighton, 
Allston and other outlying points. Work not to 
be begun for some months yet. 


BRINSON RAILWAY.—To build in 1908 from 
Springfield, Ga., northwest to Sylvania, 32 miies. 
Last year built 25 miles from Savannah, Ga., 
north to Springfield. 

BROOKLYN RAPID TRANSIT.—Plans made for 
Flatbush avenue extension to the Manhattan 
bridge. This work, including third and fourth 
tracking of other lines, to cost $8,600,000. 

BROOKVILLE & MAHONING.—See Pittsburgh, 
Shawmut & Northern. 

BUFFALO & DEPEW 
Genesee & Rochester. 

BUFFALO & SUSQUEHANNA.—Plans made to 
rebuild parts of this road south from Juneau 
Junction southwest to Sagamore, 23 miles. Pro- 
posed extension from Sagamore southwest to- 
ward Tittsburgh. Surveyed to Southbend. 


BUFFALO CREEK & GAULEY.—Extension sur- 





(Electric).—See Buffalo, 





veyed from Cresmont, W. Va., to Camden-on- 
Gauley, 40 miles. Wm. D. Janney, Ch. Engr., 
Clay, W. Va. 

BUFFALO, GENESEE & ROCHESTER (Elec- 
tric).—Certificate of necessity granted for 
double track line from Depew, N. Y., to Ro- 
chester, 60 miles. Will also take over the 
Buffalo & Depew, now in operation. The road 
will run through the towns and villages of 
Lancaster, Crittenden, Corfu, Batavia, LeRoy 


and Chili. Henry H. Kingston, J. J. Collier, 
J. A. Harris, Jr., S. Welch and T. H. Dixon, of 
Philadelphia; W. B. Cutler, J. H. Baker and 
H. P. Bissell, of Buffalo, are interested. 


BUFFALO, LOCKPORT & ROCHESTER (Elec- 
tric).—Work under way from Rochester west 
to Lockport, 54 miles. Contract let to J. G. 
White & Co., New York. From Lockport the 
company expects to use the tracks of the In- 
ternational Traction Co. into Buffalo. Chas. 
B. Hill, President, Elliott square, Buffalo, N. Y. 


BUFFALO, ROCHESTER & PITTSBURGH.— 
Ten-mile section from Carman, Pa., south to 
Brockwayville, to be revised and a double-track 
tunnel about 1,000 ft. long, built. Contracts 
for grading let to Eyre-Shoemaker & Co., of 
Philadelphia. 

BURRS FERRY, BROWNDEL & CHESTER.— 
Projected from Chester, Tex., east to Louisiana 
State line at Burr’s Ferry, on Sabine river, 85 
miles. Surveyed from Rockland to Burkville, 
56 miles, gradeu for 29 miles, track laid on 11 
miles. Tnere will be a 200-ft. steel bridge over 
the Angelina river. Grading finished last year 
on 21 miles by the Wormack Construction Co., 
of Browndel. Work suspended. S. G. Omohun- 
dro, Ch. Engr., Beaumont. 
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CAIRO & KANAWHA VALLEY.—Proposed ex- 
tension from Macfarlan, W. Va., to Smithville, 
8 miles. Work to begin as soon as bonds can 
be sold. 

CAIRO & THEBES.—Building from Cairo, IIL, 
northwest to Thebes, 25 miles. J. B. Magee, 
President. J, L. Armstrong, Ch. Engr., Cairo. 

CAROLINA & TENNESSEE SOUTHERN.—See 
Southern. 

CAROLINA VALLEY.—Building extension from 
Thomasville, N. c., to High Point, 6 miles, and 


from High Point to Greensboro, 16 miles; two 
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miles built last year; also from High Point to 
Winston-Salem, 21 miles. 
CENTRAL CALIFORNIA.—See Southern Pacific. 


CENTRALIA EASTERN.—Contract let to W. F. 
Nelson, of Seattle, Wash., to build from Cen- 
tralia, Wash., northeast 9 miles. Grading to 
be begun at once. Contracts for 5 miles addi- 
tional may soon be let. B. A. Johnson, Ch. 
Engr., Centralia. 

CHARLESTON & SUMMERViLLE (Electric).— 
Contract let to the General Contracting & En- 
gineering Co., New York, to build from Charles- 
ton, S. C., northwest to Summerville, 27 miles. 
Grading finished on 23 miles. Julius G. Hocke, 
President, New York; George Tupper, Secretary- 
Treasurer, Summerville, S. C. W. O. Sprigg, 
Ch. Engr., 15 Whitehall street, New York. 


CHARLESTON, PARKERSBURG & WESTERN.— 
Track laid for 80 miles on the line building 
from Charleston, W. Va., north to Parkers- 
burg, 60 miles. Engineering work under way 
on the rest of the line, but undecided when 
grading will be begun. C. P. Peyton, Ch. Engr., 
Charleston. 

CHARLOTTE HARBOR & NORTHERN.—Last 
year built 37 miles in Florida. Building with 
its own men a 3-mile line known as the Hull 
cut-off to Hoist No. 7. Extension from Arcadia 
to Plant City, 60 miles, surveyed. 

CHATTAHOOCHEE VALLEY.—Plans filed for 
extension from West Point, Ga., north through 
Troup county, Ga., to Standing Rock, in Cham- 
bers county, Ala., thence to a point near Texas 
in Heard county, Ga. 

CHESAPEAKE & OHIO,—The Raleigh & South- 
western, building from the Piney branch at 
Raleigh, W. Va., up the Piney river and over 
the divide, thence down the tributaries of the 
Guyandotte river in Raleigh or Wyoming coun- 
ties; also extension from Raleigh up Beaver 
creek into the Glade creek valley. Johnson & 
Briggs, Richmond, Va., contractors. Work sus- 
pended July 1, 1907, on all but 2 miles, which 
is now under construction on Piney creek above 
the mouth of Soak creek, Raleigh county. 
——Contracts for extending the Coal River Rail- 
way let to Carpenter, Haley & Co., of Clifton 
Forge, Va., for work on Little Coal branch from 
Rock creek, W. Va., to mouth of Laurel Fork, 17 
miles; Laurel to Seng Camp, 5 miles; Laurel to 
point 5 miles up Laurel Fork. On Big Coal 
branch to J. C. Carpenter & Co., Dartmouth, to 
Racine, 8.5 miles. 

Double-tracking work on 67.8 miles at vari- 

ous points, and a change of Ime on 6.4 miles 

between Norge, Va., and Diascund, which had 
been temporarily abandoned, was resumed last 

“vl certain sections that were nearly fin- 

ished. 

——Fxtension of the Potts Creek branch, 25 

miles; work stopped July 1, 1907. 


CHESTERFIELD & LANCASTER.—Recertly fin- 
ished line from Ruby. S. C., to Croburk. Ex- 
tension projected from Croburk north to Monroe 
or Charlotte, N. C., 20 to 40 miles. 


CHICAGO & MILWAUKEE (Electric).—Grading 
under way by the MacArthur Bros. Co. on last 
8 miles north to Milwaukee, Wis. The company 
is in the hands of receivers, but hopes to have 
23.5 miles double track line from Chicago to 
Milwaukee finished by May. Republic Construc- 
tion Co., contractors. F. J. Geraghty, Ch. 
Engr., Highwood, IIl. 

CHICAGO & NORTH-WESTERN.—Work under 
way on track elevation and a new passenger 
station in Chicago. 

CHICAGO & WABASH VALLEY.—Building an 
extension from Dinwiddie, Ind., north to Gary, 
20 miles. 

CHICAGO, BURLINGTON & QUINCY.—Con- 
tracts let last year to the Kilpatrick Bros. & 
Collins Construction Co., of Beatrice, Neb., for 
new line to reduce grades from Lincoln, Neb., 
including new yard at that place west to Mil- 
ford, 20 miles. Work suspended. 


CHICAGO, INDIANAPOLIS & EVANSVILLE.— 
Contract let to the Carter Construction Co. to 
build from Indiana Harbor, Ind., south through 
Indianapolis to Evansville, 346 miles. Branch 
from Logansport, Ind., north to South Bend, 
70 miles, projected. W. M. Kenefick & Co., of 
Kansas City, are the financial backers. William 
Kenefick, President; J. B. Carter, Vice-Presi- 
dent; C. Dunneen, Secretary, and R. Zen- 
kere, Treasurer, Indianapolis, Ind. 

CHICAGO, LAKE SHORE & SOUTH BEND 
(Electric).—Building from South Bend, Ind., 
west to Chicago, Ill., 71 miles; track laid on 
48 miles. Grading finished on 13 miles addi- 
tional. Seven bridges finished and two being 
built. It igs expected to have the entire line in 
operation by July. J. B. Hanna, President, 
South Bend. ‘ 


CHICAGO, MILWAUKEE & ST. PAUL.—Exten- 
sion from Glenham, §S. Dak., west via Butte, 
Mont., to Seattle, Wash., 1,872 miles, with a 
branch from the main line at Black 
River Junction south to Tacoma, 20 miles. 
There will be 7 steel bridges aggregating 5,725 
ft., with steel approaches 3,425 ft. long; 1,500 
ft. of steel trestles; tunnels with a total 
length of 15,630 ft., and later at Snoqualmie 
Pass a tunnel about 2 miles long. The line 
from Glenham to Butte is under contract to 
McIntosh Bros., of Milwaukee. The Bitter Root 
tunnel in Montana, and approaches for 2% 
miles on each side, are being built by Nelson 
Bennett, of Tacoma, Wash. The line between 
the Bitter Root mountains and the coast is 
under contract to H. C. Henry, of Seattle. All 
steel bridges and trestles will be erected by the 
company’s men. ‘Track laid on Jan. 1 from 
Glenham west to Ives, N. Dak., 183 miles, and 
on 144 miles in Montana, out of 731 to finish 
the line to Butte. Much grading has been 








Vout. XLIV., No. 11. 


done in the Yellowstone and Musselshell val- 
leys, and sub-contracts have been let. It is 
expected that construction will be completed to 
Butte by May of this year, and to the coast 
id ~ end of 1908, except for the Bitter Root 
unnel, 

——wWork reported under way elevating tracks 
on the south side of Milwaukee, at a cost of be- 
tween $500,000 and. $750,0vV0. 

CHICAGO, ROCK ISLAND & PACIFIC.—Work 
nearing completion on 39 miles of new yard 
tracks in the Kansas City terminals. 

Projected line from Amarillo, Tex., west to 
Tucumcari, N. Mex., 110 miles. Grading under 
way from Amarillo west 20 miles, and track 
laying on this section expected to be finished 
in May. Nothing to be done at present on the 
remaining 90 miles. 

CHICAGO, SOUTH BEND & NORTHERN INDI- 
ANA (Electric).—Contracts to be let soon for ex- 
tension from South Bend, Ind., west to Laporte, 
28 miles. 

C™MARRON & NORTHWESTERN.—See _ St. 
Louis, Rocky Mountain & Pacific. 

CINCINNATI BELT LINE.—Surveys made and 
right of way being secured for a double-track 
belt line around Cincinnati, Ohio. E. E. Will- 





iamson, Union Trust building, Cincinnati, is 
interested. 
CINCINNATI, BLUFFTON & CHICAGO.—Con- 


tracts for work on the southern extension from 
Portland, Ind., southeast to Versailles, Ohio, 
35 miles, expected to be let early this year. 

CLARK & ROCHEPORT COAL RAILWAY.— 
Right of way secured from Clark, Mo., south 
to Rocheport, 28 miles. Grading to be resumed 
in May, 15 miles graded last year. James D. 
Wade, Ch. Engr., St. Louis, Mo. 


CLEAR LAKE & SOUTHERN (Electric).—Surveys 
under way and rights of way being secured for 
this proposed line from San Pablo bay, Cal., north 
via Napa, to Lakeport, on Clear lake, 135 miles. 
Grading to be started this summer. LeGrand 
Brown, Chief Engineer, 34 Ellis street, San 
Francisco, Cal. 

CLEVELAND, CINCINNATI, CHICAGO & ST. 
LOUIS.—Surveys being made under charter of 
the Evansville, Mt. Carmel & Northern from 
Mt. Carmel, Ill., south to Evansville, Ind., 43 
miles. 

CLEVELAND SHORT LINE.—Building an 18- 
mile belt line around Cleveland, Ohio. Located 
from West Park, 7 miles west of Cleveland 
southeast to near the Cleveland city limits, 
thence east and northeast toward Collinwood. 
In southeast Cleveland the line passes under 
the main streets; also under the tracks of the 
Pennsylvania Lines, the Erie and the Wheelin 
& Lake Erie, through double-track tunnels 4 
ft. below the surirace. A viaduct 1,980 ft. long 
will carry it over the Cuyahoga river. There are 
no grade crossings. The line will furnish in- 
terchange facilities between 8 railroads. Work 
started in May, 1906. Contracts all let; to John 
Marsch, Cleveland, for grading and masonry, 
and the King Bridge Co. and the American 


Bridge Co. for bridges on the section from 
Rockport to the Cuyahoga river south of 
Cleveland. Graded for 5 miles and consider- 


able work done on balance. ‘Track laid for 4 
miles. H. M. North, Engr. of Con., Cleveland. 
COAL RIVER.—See Chesapeake & Ohio. 
COAST LINE.—See Southern Pacific. 


COLORADO & SOUTHERN.—Terminals 
built by the Galveston Terminal Co. at Gal- 
veston, Tex., at a cost of $5,000,000; $850,000 


being 


has already been spent filling in and | grees | 
up a freight house. Over 40 miles of track 
have been laid. 

ORLEANS & 


COLORADO SOUTHERN. NEW 
PACIFIC.—See. St. Louis & San Francisco, 

COLUMBUS, MAGNETIC SPRINGS & NORTH- 
ERN.—Consolidation of the Delaware & ow 
netic Springs and the Richwood & Magnetic 
saga operating 18 miles from Delaware, 
Ohio, via Magnetic Springs to Richwood, of 
which 5 miles built last year. Extension to be 
built from Richwood north to La Rue, 12 miles. 
W. M. Galbraith, President; C. Magee, Vice- 
President and Treasurer, Pittsburgh, Pa.; H. 
E. Buck, Secretary, Delaware, Ohio. 


COPPER RIVER & NORTHWESTERN.—Build- 
ing from tidewater at Katalla, Alaska, through 
Copper river valley to the interior of Alaska, 
about 500 miles. A breakwater about 1 mile 
long will be built at Katalla. Contract let to 
M. J. Henry for some of the work. This road 
is one of the J. P. Morgan and Guggenheim 
projects in Alaska, and will be built by the 
Katalla Co. M. K. Rogers, President and Gen- 
eral Manager, Seattle, Wash.; John Krey, Ch. 
Engr., Katalla, Alaska. 

CORVALLIS & ALSEA RIVER.—Building logging 
road from Corvallis, Ore., southwest to Alsea 
river 25 miles; 18 miles graded; track being 
laid. Stephen Carver, President, Corvallis. 

CUMBERLAND RAILROAD.—Contracts let to S. 
P. Condon, of Knoxville, Tenn., for extension 


from Artemus, Knox county, Ky., south to 
Jellico, Tenn., 32 miles. Track laid from 
Artemus to Cumberland, 8.2 miles. B. C. Mil- 


ner, Ch. Engr., Warren, Ky. 


CUMBERLAND RIVER & NASHVILLE.—Con- 
tracts let to the Monticello Construction Co., 
of Monticello, Ky., to build from Burnside, 
Ky., southwest to Monticello, 20 miles; graded 
for 12 miles, and foundations being built for 
South Fork bridge. Projected from Corbin, 
Ky., west to Burnside, and thence southwest 
to the Tennessee State line, 100 miles, and from 
this point under the name of the Nashville & 
Northeastern to Clarksville, Tenn., 60 miles. 
S. Woodward, President, Carlisle building, Cin- 
cinnati, Ohio. 
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DANBURY & PORTCHESTER.—See New York, 
New Haven & Hartford. 


DAYTON, LEBANON & CINCINNATI RAILROAD 
& TERMINAL CO.—Work to be begun this Pca 
on an extension of the Dayton branch from 
Lambeth, Ohio, west to the union station in 
Dayton, 1.9 miles, 


DEEPWATER.—See Virginian Railway. 


DELAWARE & EASTERN.—Proposed northern ex- 
tension to be built be the Schenectady & Mar- 
garetsville from Arkville, N. Y., to Schenectady, 
70 miles. 

Proposed southern extension to be built by 

the Hancock & East Branch from East Branch, 

N. Y., soutawest to Wilkesbarre, Pa., 160 miles. 


DELAWARE & HUDSON.—Contract let to O’Brien 
& Mularkey, of Montreal, for extending the Que- 
bec, Montreal & Southern from Pierreville, Que., 
to St. Jean des Chaillons, 48144 miles, toward 
Quebec. About three-fourths of the rails are on 
the ground and sub-structures of the bridges at 
Nicolet, Becancourt and East Gentilly and for 
several smaller structures are about finished. 
Contracts for 41 miles more soon to be let. 

DELAWARE, LACKAWANNA & WESTERN.— 
Work under way on double track’ tunnel 
through Bergen Hill, N. J., to parallel the pres- 
ent tunnel at 511% ft. between centers. 
—~—Surveys made for a main line cut-off from 
Port Morris, Morris county, N. J., west through 
Warren county to Slateford, Pa., on the Dela- 
ware river, 28.7 miles. Will save 111% miles of 
distance, and have lighter grades and curves and 
no tunnels of which there are two on the present 
line. Will take three years to build. Contracts 
to be let in the near future. 

DENVER & RIO GRANDE.—Double-tracking from 
Florence, Colo., west to Canyon City, 8 miles, 
DENVER NORTH-WESTERN & PACIFIC. —Con- 
tract let to the Denver-Steamboat Springs Con- 
struction Co., recently incorporated in Colorado 
with capital of $1,500,000, to extend this line 
from Yarmony, Colo., west to Steamboat 
Springs, 68 miles. Col. D. C. Dodge is president 
of the construction company. The line is being 
built from Denver, Colo., west to Salt Lake City, 
Utah, 490 miles. In operation from Denver to 
Yarmony, 147 miles, leaving 343 miles to finish 

the line to Salt Lake City. 

DETROIT RIVER TUNNEL.—See Michigan Cen- 


tral. 

DULUTH & NORTHERN MINNESOTA.—Surveys 
being made in Minnesota for an extension from 
mile 50 north to mile 170. 


EAST SIDE VIADUCT.—Incorporated to build an 
elevated railroad from the terminus of the Har- 
lem river branch of the New York, New Haven 
& Hartford at Willis avenue in the borough of 
the Bronx, New York City, southward across the 
Harlem river and thence between First avenue 
and Avenue A to East 34th street, Manhattan. 
Proposed to build a six-track steel and concrete 
viaduct between Avenue A and First avenue and 
across Jefferson Park. ‘‘The only work has been 
topographical examinations, plans, profiles, maps, 
estimates of cost of lines of location and com- 
parison of their totals.” O. W. Barnes, Fishkill, 
N. Y.; C. H. Cooke, O. B. Mairs and William B. 
Dinsmore, Jr., of New York, and Thomas H. 
Loomis, of Steubenville, Ohio, directors. 

ERIE.—Improvement work under way on Jersey 
City terminal. The plans provide for a four- 
track open cut 70 ft. deep and 4,500 ft. long 
through Bergen Hill for passenger trains. The 
tracks will run on an elevation in the city east 
of the tunnel to a new station. The present 
tunnel will be used for freight trains. The com- 
pany has bought a large tract of land at the 
western end of the tunnel, and the city has va- 
cated five blocks on the meadows. he work 
includes excavating about 120,000 cu. yds. of 
earth and 480,000 cu. yds. of rock, and building 
15,000 cu. yds. of concrete masonry. The Pen- 
horn Creek Railroad incorporated to build this 
line, 4.74 miles. Contract let to the Millard 
Construction Co., Philadelphia, Pa. 

Work under way on extension of Penhorn 

Creek Railroad to New York & Greenwood Lake 

Railway, 1.16 miles; also under the name of 

the Newark & Hudson Railroad. a connecting 

line from this extension to the Newark branch, 

1.95 miles. 

Work under way on 34 miles of the Guy- 

mard cut-off (Erie & Jersey) building from How- 

ells, N. Y., to Guymard, 42 miles. Contract let 
to Bennett & Talbot, of Greensburg, Pa., for 
building the first section of 12 miles, including 

a 5,300-ft. double-track tunnel through the 

Shawangunk mountains. Additional contracts 

let between Highland Mills and Guymard as fol- 

lows: Newburg Junction to Woodbury, Sund- 
strum & Stratton, New York; Woodbury to 

Moodna Creek, John F. Shields, Richmond Hili, 

Long Island; Moodna Creek viaduct, steel work 

is being done by the company’s forces, masonry 

work by Smith-McCormick Co., Belfast, N. Y.; 

Moodna Creek to Otterkill, Ferguson Contracting 

Co., New York City: Otterkill to Stony Ford, 

Lathrop, Shea & Henwood Co., Scranton, Pa.; 

Stony Ford to Howells, F. M. Clement & Co., 

Philadelphia, Pa. Four miles built last year. 

-Contracts let and work under way on the 

Genesee River Railroad from Hunts, N. Y., south 

to Cuba, 33 miles, as follows: Hunts to Ross- 

burg, Millard Construction Co., Philadelphia, 

Pa.; Rossburg to Black Creek, W. H. Coverdale 

& Co., New York; Black Creek to Cuba, Bennett 

& Smith, Wilkinsburg. Pa. 

Double-tracking from Carrollton, N. Y., to 
Cuba, 25 miles. Five miles finished; work sus- 
pended. 

ERIE & JERSEY.—See Erie. 

EVANSVILLE. MT. CARMEL & NORTHERN.— 
See Cleveland, Cincinnati, Chicago & St. Louis. 
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FAIRCHILD & NORTHEASTERN.—Last year 
built 5 miles. Expects to finish extension to 
Owen by June, to complete line from Fairchild, 
Wis., via Greenwood to Owen, 38 miles. 

Building with its own men a yard about 1 
mile long at Owen, Wis. 

FLORIDA CENTRAL. — In operation from 
Thomasville, Ga., south to Roddenbery, 13 miles, 
and from Fanlew, Fla., south to Veren, 12 miles. 
Work under way from Roddenbery, Ga., south 
to Fanlew, 34 miles. 


FLORIDA EAST COAST.—Building extension 
from Homestead, Fla., southwest along Florida 
keys to Key West, 156 miles. Opened for traf- 
fic to Knight’s Key, 109 miles. From Key West 
north, track laid on about 15 miles. 


FORT WAYNE & SPRINGFIELD (Electric).— 
Grading to begin in April on an extension from 
Decatur, Ind., south to Berne, 12 miles. 

FRANKLIN & CLEARFIELD.—See Lake Shore & 
Michigan Southern. 

FREEO VALLEY.-—Contracts let last year to S. R. 
Neu, of Princeton, Ark., for extension in Arkan- 
sas from mile 22 to mile 26. E. Bower, Gen. 
Mgr., Eagle Mills, Ark. 
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GALVESTON TERMINAL.—See Colorado & South- 
ern. 

GENESEE RIVER.—See Erie. 

GEORGIA & FLORIDA.—Projected connecting 
links aggregating 150 miles between existing 
lines to complete a through line from Augusta, 
Ga., to Madison, Fla. Contract let to Schofield 
& Sons, Philadelphia, for part of the work. 

GREAT NORTHERN.—The Billings & Northern 
building a connecting line between the Great 
Northern and Montana Central on the north and 
the Northern Pacific and Burlington on the 
south. Grading about two-thirds finished from 
Armington, Mont., to Laurel, 199 miles. Track 
laid last year on 32 miles. 

Contracts let to extend the Vancouver, Vic- 

toria & Eastern from Keremeos, B. C., west to 

Princeton, 45 miles. J. H. Stewart, of Grand 

Forks, B. C., reported to have grading contract 

for 40 miles, and F. P. Howard, of Maroon Val- 

ley, B. C., for work near Hedley. Work also 
under way from the Pacific coast east to meet 
the line buiiding west from Keremeos and from 

Cloverdale, B. C., east to Abbotsford, 26.25 miles. 

The V., V. & E. and the Victoria Ferry & Raili- 

way Co. are building a low-grade line from New 

Westminster, B. C., south to Blaine, Wash. The 

part of the line from New Westminster, to 

Olivers, 9.80 miles, is being built by the V., V. 

& E., and from that place to the international 

boundary north or Blaine, 11.32 miles, is being 

built by the V., F. & R. é 

Work under way on the Crow’s Nest South- 

ern, building a 24-mile extension from Fernie, 

B. C., north to the mines of the Crow’s Nest 

Pass Coal Co. at Michel, B. C. 

Proposed double-tracking of the mountain 

district to be begun as soon as surveys are 

made on the west slope of the Rockies from 

Summit, Mont., northwest to Whitefish, 68 miles. 

Much of the line will be rebuilt. 

See Spokane, Portland & Seattle, formerly 
Portland & Seattle. 

GREENVILLE & KNOXVILLE.—Last year built 
15 miles north to Marietta, S. C. Building ex- 
tension from Marietta north to River Falls, 11 
miles. Projected from River Falls to the North 
Carolina state line, 22 miles. 

GULF, COLORADO & SANTA FE.—The Texas 
& Gulf is building from Center, Tex., via Tena- 
ha to Zuber, 21.3 miles. John Scott & Sons, 
St. Louis, Mo., contractors. Work suspended 
Feb. 18, 1908. 

GUYANDOTTE & TUG RIVER.—See Norfolk & 
Western. 
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HANCOCK & EAST BRANCH.—See Delaware & 
Eastern. 
HOLSTON RIVER.—See Virginia & Southwestern. 


HUDSON & MANHATTAN RAILROAD.—The two 
tubes of the south tunnel from Jersey City under 
Hudson river terminating between Cortland and 
Fulton streets in Manhattan have been driven 
from the New Jersey side to about the pier head 
line in New York. The terminal station at Cort- 
land, Fulton and Church streets, New York, un- 
der which is the loop terminal of the south tun- 
nel, is nearing completion and the building is to 
be opened May 1. The station is to be opened by 
the time the south tunnel is ready for operation. 
The station at the western terminus of the south 
tunnel at the Pennsylvania Railroad terminal 
in Jersey City is about finished. Work under 
way on the approach to the river tunnel on 
Railroad avenue and the connecting tunnel under 
Washington street in Jersey City. The north 
tunnel from the D.. L. & W. station in Hoboken 
to Morton street, New York, thence northeast to 
Nineteenth street and Sixth avenue was opened 
to the public Feb. 25. Extension north to Twen- 
ty-third street to be opened shortly, and to the 
Thirty-third street terminal. later. Work 
under way in Manhattan on branch from Sixth 
avenue east under Ninth street to the subway 
at Astor place. 

HUNTINGTON RAILROAD (Electric).—See Long 
Island. 

I 


IDAHO & WYOMING.—See Oregon Short Line. 

ILLINOIS, IOWA & MINNESOTA.—Final surveys 
made for extension from Momence, IIl., north- 
east to Gary, Ind., 42 miles. Work to be begun 
this year. 
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ILLINOIS TRACTION SYSTEM.—This system 
comprises various lines from Danville, Ill., south- 
west to St. Louis, Mo., having a total of about 
530 miles. The projected entrance to St. Louis 
includes an independent terminal in Venice, also 
a new bridge over the Mississippi river from 
Venice to the foot of Salisbury street, St. Louis. 
Ground secured for yards, terminals and stations 
at Salisbury street in St. Louis and adjacent to 
the stock yards at Venice. Work on the bridge 
piers soon to be begun. 


ILWACO RAILWAY & NAVIGATION COMPANY. 
—See Oregon Railroad & Navigation Company. 

INDIANAPOLIS, LOGANSPORT & CHICAGO.— 
Projected from Logansport, Ind., south to Indi- 
anapolis, 66 miles. Surveys made and rights of 
way for 25 miles and franchises for entering 
Indianapolis secured. Graded for 214 miles at 
Indianapolis. Walter Osmer, Ch. Engr., Logans- 
port, Ind. 

INDIAN CREEK VALLEY.—Location surveys 
made for 10-mile extension from Jones Mills, 
Pa. C. F. Hood, President, Normalville, Pa. 

INTERBOROUGH RAPID TRANSIT (New York 
City).—Building an elevated line from 230th 
Street on the broadway division of the subway 
(on this section an elevated line) to Van Cori- 
land Park, 1 mile; and a subway from Borough 
Hall, Brooklyn, to Atlantic avenue, .89 mile. 
The work is being done by the Rapid Transit 
Subway Construction Co. 

——Plans for additional subway tracks north 
from 96th street and Broadway to 102d street. 
Work to be begun soon. 

INTER-CALIFORNIA.—See Southern Pacific. 

INTERIOR & WEST VIRGINIA.—See Norfolk & 
Western. 

INTERSTATE RAILWAY (Electric).—Grading to 
be begun this spring from St. Joseph, Mo., to 
Kansas City, 47 miles. Right of way secured. 
Address Smith H. Bracey, 1606 Tribune build- 
ing, Chicago. 


J 


JOPLIN & PITTSBURG (Electric).—General con- 
tract let to A. L. Register & Co., of Philadel- 
phia, Pa., to build extension from Pittsburg, 
Kan., southeast to Joplin, Mo., 25 miles. Trae 
being laid. Another extension building from 
Scammon west to Mineral, 5% miles; also one 
from Joplin for 12 miles. H. F. Coleman, Ch. 
Engr., Joplin. 

JOLIET & SOUTHERN TRACTION.—Built last 
year 3 miles in Joliet, Ill., and 7 miles from Jo- 
liet to New Lenox. Expects to finish work on 
the Blue Island division this year; also south 
— Joliet through Ellwood to Wilmington, 16 
miles. 


K 


KANSAS CITY, MEXICO & ORIENT.—Building 
from Kansas City, Mo., via Wichita, Kan.; Fair- 
view, Okla. T.; Sweetwater and Presidio, Tex., 
and Chihuahua, Minaca and El Fuerte, Mex., te 
Topolobampo, on the Pacific coast, in the state 
of Sinaloa, 1,664 miles. In operation for 714 
miles. Track laid in Kansas, 91.45 miles; Okla- 
homa, 173.86 miles; Texas, 101.87 miles, and 
Mexico, 357.49 miles, a total of 724.67, leavin 
940 miles still to be built. Track is being lai 
in the United States northeast from Eldorado, 
Kan., northeast from Benjamin, Tex., southwest 
from Sweetwater, Tex.; in Mexico west of 
Falonier on the Chihuahua division, west of 
Sanchez in the Sierra Madre mountains and east 
of Hornillos on the Pacific coast division. Con- 
tract let to the International Construction Co., 
of Kansas City, for building 152 miles. 

Rights of way being secured for a branch 

from Sentinel, Washita county, Okla., southeast 

to Lawton, 70 miles. Extension from Lawton 
east to Sulphur, about 100 miles, also projected. 

Some grading done at Lawton. 

Surveys made to Kerville for a branch from 

San Angelo, Tex., southeast to San Antonio. 

Branch projected from San Antonio, Tex., 

south to Del Rio, 180 miles. ; 

The Kansas City Outer Belt & Electric 
which is to be the Kansas City (Mo.) terminal o 
the K. C. M. & O., building double-track line. 
Grading, masonry and bridge work finished, ex- 
cept bridge over Missouri river. L. J. Smith, 
contractor. 

KANSAS CITY OUTER BELT & ELECTRIC.— 
See Kansas City, Mexico & Orient. 

KANSAS CITY SOUTHERN.—Building 3-mile cut- 
off south of Howe, Okla., to reduce grades. 
Some bridge work. Extensive surveys made last 
year for other similar work. 

KANSAS SOUTHERN & GULF.—Expects to build 
extension this year from Westmoreland, Kan., to 
Manhattan, 22 miles, including a 300-ft. bridge 
over the Blue river. Surveys made for extension 
from Blaine, Kan., to Falls City, Neb.. 65 miles. 
Grading to be begun about May 1. O. J. Coll- 
man, Gen. Mgr., Lincoln, Neb., and J. B. Will- 
iams, Ch. Engr., Westmoreland, Kan. 

KENTUCKY MIDLAND.—Last year built 8 miles 
in Kentucky. Contract let to A. B. Wood, of 
Cottage Grove, Ore., for an extension from Cy- 
press Creek, Ky., to Midland, 5 miles, including 
800 ft. tunnel near Midland. Surveys under way 
from Midland to Madisonville. 13 miles. M. M. 
Wheeler, Ch. Engr., Central City. 

KEWEENAW CENTRAL.—Building branch from 
Phoenix, Mich., to Eagle River, 2 miles. 


L 


LAKE ERIE & PITTSBURG.—See Lake Shore & 
Michigan Southern. 

LAKE SHORE & MICHIGAN SOUTHERN.— 
Projected extension of the Pittsburg & Lake 
Erie from Youngstown, Ohio, to Lake Erle. 
Contract let last year by the Lake Erie & Pitts- 
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burg to Carter Construction Co. from Mill 
Creek Junction, near Cleveland, southeast to 
Kent, 26 miles. 

-The Franklin & Clearfield projected from 
Franklin, Penn., southeast to Brookville, 56 
miles. Contracts let last year to the Crary 
Construction. Co.; McNally Co.; Ferguson Con- 
tracting Co’; Mills Construction Co.; King 
Bridge Co., and American Bridge Co, 

LAKE SUPERIOR & ISHPEMING.—Surveys be- 
ing made for change of main line through 
Negaunee, Mich., about 3 miles; also for re- 
ducing the grade on a 5-mile branch and to 
extend this branch 3 miles. The work will be 
heavy and includes several steel bridges. 

LARAMIE, HAHN’S PEAK & PACIFIC.—Con- 
tracts about to be let for work on extension 
from Centennial, Wyo., south to Hebron, Colo., 
77 miles. Part of the work is being done by 
J. F. White and part by the company’s men. 

LAS VEGAS & TONOPAH.—Preliminary surveys 
made from Goldfield, Nev., to Tonopah, 16 miles. 
Last year 74 miles built on extension from 
Rhyolite to Goldfield, 

LIMA & TOLEDO TRACTION.—See Ohio Electric 
Railway. 

LINCOLN NORTHERN.—See Southern Pacific. 

LITTLE RIVER.—Contract let to J. W. Ander- 
son & Co., of Townsend, Tenn., for extension 
from Forks, Tenn., to Trenthams, 15 miles. Six 
miles finished and 4 miles in operation. 

LITTLE ROCK, MAUMELLE & WESTERN.— 
Surveys being made for 12-mile extension from 
Douglas, Ark. Last year built 16 miles in 
Arkansas, 

LONG ISLAND.—Final details not yet settled 
with the city officials about change of line of the 
Manhattan Beach line, which is part of the 
Lay Ridge improvement. It will remove, alto- 
gether, about 80 grade crossings between Bay 
Ridge and East New York and between Man- 
hattan Beach Junction and Manhattan Beach. 
Contract let to Walter H. Gahagan. Work sus- 
pended. 

——-Plans made to eliminate grade crossings 
at Old West road, Westbury, and New York 
avenue, Huntington. 

-~——Work started last year on following: 
Huntington Railroad (electric) from Hunting- 
ton, N. Y., south to Amityville, 15.75 miles. 
Includes 3 bridges, Track laid on 7 miles. 
Surveys on the Babylon extension (electric) 
from Babylon west to Amityville, 5.82 miles. 
Jamaica & South Shore branch from Spring- 
field Junction south to Cedarhurst, 344 miles. 
All of this work suspended. 

For other work in connection with the 

Pennsylvania’s tunnel extension to Long Island 

City and the New York Connecting Railroad, 

see Pennsylvania. 


LOUISIANA & PINE BLUFF.—Contracts let to 
S. R. Neel, of Huttig, Ark., for extension from 
Dollar Junction, Ark., to New London, 15 
miles. Further extension projected from New 
London to Wilmington, 15 miles. 

LOUISVILLE & ATLANTIC.—Contracts let to 
Mason, Hanger & Coleman, of Richmond, i 
and to the Canton Bridge Co., of Canton, Ohio, 
for building 3 miles from Heidelberg, Ky., to 
Elk City. C. W. Moorman, Engineer Maintenance 
of Way, Richmond, Ky. 

LOUISVILLE & NASHVILLE.—During 1908 sec- 

ond track to be laid from Perth, Ky., to East 
Bernstadt, 9 miles, and a new double-track line 
to be built between Pittsburgh and Little Laurel 
river, 6.80 miles. Also between Frantz and 
Lynn Camp Creek, 6.50 miles. 
——wWork under way on the South & North 
Alabama between Graces, Ala., and Hardy, 17 
miles, reducing grades and revising the line. 
Second track to be added. 

Work under way extending the Pine Moun- 

tain Railroad between Clear Fork river, Ky., 

and Gatliff coal mines, 17 miles; also branch 
diverging from Yost to Mahan, 2.30 miles. 

The Swan Creek Railway is to be finished 

to Flanigan, Tenn., this year. Track laid from 

Mount Pleasant, Tenn., 4 miles, leaving 131% 

miles yet to be built. 


LOUISIANA WESTERN—See Southern Pacific. 


M 


MANILA RAILROAD.—Grading started about a 
year ago on lines on the Island of Luzon, P. L., 
aggregating 428 miles, to be built by a syndicate 
formed by Speyer & Co., New York. No con- 
tracts to be let for any of the work. 

MASSILLON, WOOSTER & MANSFIELD TRAC- 
TION.—Contracts let to the Northern Engi- 
neering & Construction Co., Cleveland, Ohio, to 
build from Massillon, Ohio, west to Mansfield, 
50 miles. Graded for 4 miles between Smith- 
ville and Madisonburg. G. A. Bartholomew, 
Ch. Engr., 1423 Williamson building, Cleveland. 


MEMPHIS & CHATTANOOGA.—See Southern. 


MEMPHIS, PARIS & GULF.—Projected from 
Memphis, Tenn., via Little Rock, Ark., to Paris, 
Texas, 400 miles. In operation from Nashville, 
Ark., southwest to Ashdown, 26.9 miles. Ex- 
tension to be built this summer. 

MEXICO, SANTA FE & PERRY TRACTION.— 
Grading under way from Mexico, Mo., north- 
east to Perry, 27 miles. J. M. Wolfe, Collins- 
ville, Ill., contractor. About 3 miles graded. 
Expected that whole line will be in operation 
about September. Contracts soon to be let for 
bridges. Extension frum Mexico southwest to 
Columbia projected. L. Robison, President 
and General Manager, Mexico, and C. O. Thon, 
Ch. Engr, 

MICHIGAN CENTRAL.—Detroit River Tunnel 
Co, building the Michigan Central’s new rail- 
road tunnel under the Detroit river between 
Windsor, Ont., and Detroit, Mich. The length 
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of the underground part of the tunnel will be 
1.5 miles, and the distance from surface to 
surface about 2.5 miles. Contract let to the 
Butler Brothers, Hoff Co., of New York. Con- 
tract calls for the completion of the work by 
June 1, 1909. 


MINNEAPOLIS & RAINY RIVER.—Building with 
its own forces extension from Big Fork, Minn., 
north to Second Crossing, 111% miles. Graded 
for 10 miles. 


MINNEAPOLIS, ST. PAUL & SAULT STE. 
MARIE.—Work under way by Foley, Welch 
& Stewart, St. Paul, on extension from 
Brooten, Minn., northeast to Duluth, 189 miles; 
49.6 miles buiit last year. 

MISSISSIPPI CENTRAL.—Contract reported let 
to O. A. Gibson to build 14 miles from Roxie, 
Miss., east toward Brookhaven. 


MISSISSIPPI VALLEY INTERURBAN.—Or- 
ganized to build from Springfield, Ill., south to 
Hillsboro, 53 miles, absorbing as part of the 
line the Springfield Clear Lake & Rochester, 
building from Springfield to Rochester, 10 miles; 
also the Sangamon Valley, building from Hills- 
boro, north 8 miles. J. E. Melick, President, 
Springfield, 

MISSOURI & NORTH ARKANSAS.—Operates 130 
miles from Seligman, Mo., southeast to Leslie, 
Ark. Track-laying just finished on 311% miles 
from Woodruff, 9 miles north of Seligman, 
northwest to Neosho, on the Kansas City South- 
ern, over which the Missouri & North Arkansas 
has trackage rights to Joplin. The roadbed 
for 100 miles south of Leslie is being graded 
by M. C. Burke and L. 8S. Joseph; 26 miles 
of track laid and grade ready for 20 miles 
more. It is expected to finish tracklaying on 
this section by July. From Kensett, Ark., for 30 
miles southeast toward Helena grading con- 
tracts let for 14 miles to the Dalhoff Con- 
struction Co., of Little Rock, Ark., and the 
next 15 miles, one-half to the Alabama Con- 
struction Co. and one-half to James Dishman. 
These firms are putting up the embankment 
across the White and Cache river bottoms. 
From Cotton Plant to Helena, 55 miles, god 
is 80 per cent, done and track material being 
received. It is the intention to finish the 
through line from Joplin, Mo., to Helena, Ark., 
361 miles, about Oct. 1, 1908. 


MISSOURI, OKLAHOMA & GULF.—Building ex- 
tension from Wagoner, Okla., north to Joplin, 
Mo., 120 miles, and another from Rose, Okla., 
south to Denison, Tex., 102 miles. 


MISSOURI PACIFIC.—Work under way extend- 
ing the Springfield Southwestern, from Gulf 
street through Springfield, Mo., 1.33 miles. 

Track-laying and ballasting under way on 

11 miles of yard tracks at Dupo, IIl.; 27 miles 

finished last year. 

Grading under way for passenger yard west 

of the new Union station at Little Rock, Ark., 

which is nearly finished. 


MISSOURI SOUTHERN.—Built 4 miles in 1907. 
Contracts let to the S. H. R. Robinson & Son 
Contracting Co., of St. Louis, Mo., for extension 
from Ohlman, Mo., to Bunker, 8 miles. A 
further extension projected from Bunker to 
Salem, 20 miles. 


MONTANA RAILROAD.—Contract let to Dittner, 
Bradbury & Co., of Lombard, Mont., for rebuild- 
ing from Lombard, Mont., east to Minden, 36 
miles. Surveys made from Minden north to 
Summit, 14 miles. 


MOREHEAD & NORTH FORK.—Building with 
its own men extension from Paragon, Ky., 
southeast to Redwine, 10 miles. 


MORGAN’S LOUISIANA & TEXAS.—See South- 
ern Pacific. 


MORGANTOWN & DUNKARD VALLEY (Elec- 
tric).—The Morgantown Interstate is grading 
from Morgantown, W. Va., to Star City, 4 
miles. The work includes a 600-ft. bridge. W. 
W. Smith, Secretary and Treasurer, Morgan- 


town. 
MORGANTOWN INTERSTATE.—See Morgan- 
town & Dunkard Valley. 


MOUNT VERNON & EASTERN.—See New York, 
New Haven & Hartford. 

N . 

NASHVILLE & NORTHEASTERN.—See Cumber- 
land River and Nashville. 

NEBRASKA, KANSAS & SOUTHERN.—Bids are 
to be asked about May 1 for building this pro- 
posed line from Stockton, Kan., southwest to 
Garden City, 167 miles. Rights of way partly 
secured. J.-C. Hopper, President, Ness City, 

‘ = Baxter L. Brown, Ch. Engr., St. Louis, 

0. 

NEVADA-CALIFORNIA-OREGON.—Building with 
its own men extension from Likely, Cal., to 
Alturos, 20 miles. Projected extension from 
Alturos north to Lakeview, Ore., 60 miles. 

NEVADA COUNTY NARROW GAGE.—Work be- 
gun last year on cut-off between Colman Sta- 
tion, Cal., and Long Ravine, 3%, miles. Work 
is being done by the company’s men, and in- 
cludes a_ steel bridge 190 ft. high and about 
800 ft. long, which is to be begun April 1. 
Graded for 11%4 miles and track laid for about 
three-quarters of a mile. 

NEVADA NORTHERN.—Reported plans for ex- 
tension from Ely, Nev., southwest to Goldfield, 
about 170 miles. 

NEWARK & HUDSON.—See Erie. 

NEW ORLEANS GREAT NORTHERN.—Con- 
tracts let last year to W. J. Oliver, of Knoxville, 
Tenn.: Smith & Scott, Memphis, Tenn.; the 
Worthington Construction Co., of Alabama; E. 
W. Hanlon, of New Orleans, La., and Shea & 
Ford, Buffalo, N. Y., for building various sec- 
tions of this line as follows: May’s Creek, 
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Miss., to Jackson, 84 miles; Lawrence Creek, 
La., to Tylertown, Miss., 23 miles, and Slidell, 
La., via Mandeville, to Abita Springs, 26 miles. 
Last year 53 miles built in Mississippi and 42 
miles in Louisiana. 


NEW YORK & PORTCHESTER.—See New York, 
New Haven & Hartford. 


NEW YORK, AUBURN & LANSING (Electric).— 
Building from Auburn, ., to Ithaca, 
miles. All graded and track laid on 30 miles, 
and on branches 2 miles. Work under way by 
the Auburn Construction Co. from South Lan- 
sing to McKinneys, 4.1 miles. Projected as 
steam road, but changed to third-rail. H. A. 
Clarke, Ch. Engr., Auburn, N. Y. 

NEW YORK CENTRAL & HUDSON RIVER.— 
Excavation and masonry work under way by 
company’s men on second section of recon- 
structed Grand Central terminal in New York. 
Steel work being erected by Terry & Trench, 

Buffalo grade crossing elimination work; 

contract let to the Eyre-Shoemaker Co., Inc., of 

Philadelphia, for grading the middle section, 

about one-third of the whole. The city of Buffalo 

has given contract to John Johnson for changes 
in streets and street construction. 

——Large new yard at Gardenville, near Buf- 

falo, N. Y. Work under way; 10 miles of track 

laid in 1907. 

Tracks in Tenth and Eleventh avenues, 

New York, to be removed from the surface of 

the streets. Not yet determined whether they 

will be elevated or depressed in a subway. 

Elimination of grade crossings on Harlem 

division in Mount Vernon, N. Y. Grading for 

new line in progress. 

Proposed elimination of grade crossings on 

Harlem division at Tuckahoe, N. Y. Plans be- 

ing considered by village authorities. 

Proposed elimination of grade crossings on 
Hudson division through Yonkers, Tarrytown 
and Ossining, N. Y. Necessary before electri- 
fication can be extended to South Croton. 
Some work done, but now suspended. 

——wWork under way on the Boston & Albany 
on 1414 miles of third track between Pittsfield, 
Mass., and Albany, N. Y. 

NEW YORK, NEW HAVEN & HARTFORD.— 
Harlem river branch from Harlem river to New 
Rochelle, N. Y., now double track, is being six- 
tracked. Daly & Holbrook, contractors. Four 
tracks will be equipped electrically with the 
third-rail system. Estimated cost of entire 
work, $7,101,891; $4,825,891 for roadway and 
stations, and $2,286,000 for electrical equip- 
ment and apparatus. ; 

The Providence Terminal Co. building a 

double track connecting line from the main line 

station at Providence, R. I., under the river 

to East Providence, 2.70 miles, including a 

tunnel under the city. The tunnel is being 

driven from both ends; about 2,100 ft. have 
been driven, leaving 2,900 ft. yet to be bored. 

Double-tracking on the Highland division 

between Waterbury, Conn., and Bristol. Work 

under way from Waterbury to Terryville Sum- 
mit, 9 miles, which is expected to be finished 
early this year, and the rest at the close of 
the year. This work involves the re-location 
of much of the line and a 3,500-ft. tunnel at 

Pequabuck, Litchfield county. 

Widening cut through the city of New Haven 

for 4 tracks, 1.65 miles. C. B. Blakeslee & 
Sons, of New Haven, have the contract. Nearly 
finished. 
Building electric roads from Waterbury, 
Conn., to Woodbury, 13 miles, and from Water- 
bury to Thomaston, 6 miles. Work under way. 
Elimination of nine highway crossings at 
New Bedford, Mass.. under way and to be fin- 
ished in about a year. New engine house and 
freight yard also to be built. 
Building an extension of the Springfield & 
Eastern (electric) from Monson, Mass., to Fisk- 
dale, 12 miles; and to South Monson, one-half 
mile. Palmer to Fiskdale, 11 miles, finished. 
The Danbury & Port Chester is to build a 
new double track cut-off from the New York 
division near Greenwich, Conn., via Ridgefield, 
to Highland division west of Danbury, 30 miles; 
will shorten distance between New York and 
Danbury 15 miles. Postponed. 
Negotiations with city of Springfield, Mass., 
whereby the lands on which the railroad enters 
Springfield on the east side of the Connecticut 
river will be sold to the city of Springfield, 
the tracks transferred to the west side of the 
river and a new line built from Warehouse 
Point northward to Springfield, 12 miles. When 
the change is made trains will run all the way 
from Hartford to Springfield on the west side 
of the river. The railroad will build a new 
bridge over the Connecticut river at Spring- 
field. Under investigation. 

Proposed line from present southern ter- 

minus of main line at Woodlawn, 12 miles north 

of New York, south along the east bank of the 

Bronx river, 4 miles, to connection with Har- 

lem River & Portchester branch near West 

Farms, 4 miles north of Harlem river terminus. 

Investigated only. 

Proposed cut-off from Plantsville, on the 

Northampton division, southeast to Yalesville 

on the Hartford division, 8 miles. Investi- 

gated only. 

Some work done over a year ago by the New 

York, Westchester & Boston (electric) from 

177th street, New York, north to the city 

boundary, 4%, miles. The proposed line is 
from Harlem river at 129th street, north 
through West Farms, Westchester, Bay Chester, 

Pelham Manor, Pelham, New Rochelle, Larch- 

mont, Mamaroneck, Harrison and Rye to Port 

Chester to the Connecticut line, with branch 

from Pelham through Mount Vernon, Alameda 

Park, Fairview Park, Tuckahoe, Arthur Manor 

and Scarsdale to White Plains, N. Y., in all 38 

miles. The New York & Port Chester, which has 

franchises over nearly same route, is also con- 
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trolled by the New Haven. No new construc- 

tion in oe year. Mace Moulton, Ch. Engr., 37 

Wall street, New York. 

The Mount Vernon & Eastern (Electric) 
has been incorporated in the interest of the 
New Haven through the New York, Westchester 
& Boston, to build from Mount Vernon, N. Y., 
northeast to Lewisboro, near the Connecticut 
State line, 35 miles. Preliminary surveys in 
progress. 

——See East Side Viaduct. 
NEW YORK CONNECTING.—See Pennsylvania. 


NEW YORK, PITTSBURG & CHICAGO AIR 
LINE.—Surveys being revised for this line. 
Projected from Pittsburg, Pa., east via In- 
diana, Cherry ‘Tree, Irvona, Sandy Ridge, 
Loveville, Tusseyville, New Berlin, Sunbury, 
Mahanoy City and Tamaqua to Allentown, 298 
miles. Joseph Ramsey, Jr., Orange, N. J., is 
interested. No connection with electric line 
projected under similar name. 

NEW YORK SUBWAYS.—Work under way on 
a four-track subway loop to connect the Brook- 
lyn and Williamsburg bridges in the Borough 
of Manhattan. Contracts let on five sections, 
aggregating $9,094,606. as follows: Bradley 
Contracting Co., in Centre street between Pearl 
street and Park Row; Degnon Contracting Co., 
in Centre street between Pearl and Canal 
streets, including a spur from Centre street to 
the Manhattan bridge approach; Cranford Co., 
in Centre street between Canal and Broome 
streets; Bradley Contracting Co., in the new 
extension of Delancey street between Centre 
street and the Bowery ; same company in Centre 
street between Bowery and Norfolk street. No 
work has been done on the Brooklyn side. 

The New York State Public Service Com- 

mission, First district, has approved the route 

for the Fourth avenue subway in Brooklyn. 

It is to be a four-track subway through Flat- 

bush avenue to Fourth avenue, from where a 

two-track subway will run to Coney Island; 

also one to Fort Hamilton. Bids will soon be 
asked for. The estimated cost is $20,000,000. 

The Public Service Commission, First dis- 

trict, has approved plans for the Broadway- 

Lexington avenue subway from the Battery at 

the south end of Manhattan Island, north under 

Church and Vesey streets to Broadway, thence 

under Broadway and Lexington avenue to the 

Bronx side of the Harlem river, where it will 

branch into two spurs, one to Woodlawn Cem- 

etery and the other to Pelham Bay Park. The 
estimated cost of the work with a line across 
the island at Canal street, is $67,000,000. The 

Commission passed a resolution asking the 

Board of Estimate to assent to the scheme. 

It is expected that bids will be asked shortly 

after contracts are let for the Fourth avenue 

subway. 


NEW YORK, WESTCHESTER & BOSTON.—See 
New York, New Haven & Hartford. 

NORFOLK & SOUTHERN.—Contracts let and 
work under way in North Carolina as follows: 
Between Farmville and Snow Hill, 10.10 miles; 
Bayboro and Oriental, 9.80 miles; Mackay’s 
Ferry and Edenton, 9.37 miles; Mackay’s Ferry 
and Columbia, 22.40 miles, and Bishop Cross 
and Pine Town, 10.95 miles. 


NORFOLK & WESTERN.—Work is to be carried 
out by this company as follows: Extension of 
the Tug Fork branch, 2.13 miles bs the right 
fork of Sand Lick, in West Virginia; also an 
extension above Pageton, 4.03 miles. Work 
under way. 

The Pocahontas & Western to be extended 

4 miles in Virginia to the Pocahontas Con- 

solidated collieries. 

The Interior & West Virginia, building 

from the terminug of extension of Big Stony 

through Monroe county, W. Va., to Virginia 

State line, 1714 miles. 

The Virginia & Potts Creek, to be built 

from the terminus of the Interior & West Vir- 

ginia to Potts Creek, Va., 11 miles. Work 
under way to Paint Bank, 4.2 miles. 

The Big Stony started work last year on 

extension from Interior, Va., to West Virginia 

State line, 6 miles. 

The Guyandotte & Tug River has secured 

nearly all the right of way for main line be- 

tween Clarks Gap, W. Va., and Wharncliffe, 

62.27 miles; also located the Barker Creek 

branch, 10.7 miles, from the mouth of Pin- 

nacle Creek up Guyandotte river, and secured 
most of the right of way. Extension located to 

a point on Guyandotte river above the,mouth 

of Slab Fork, 3.03 miles. Branches also located 

as follows: Pinnacle Creek branch, 7.35 miles, 
and Still Run branch, 3.56 miles. 


NORTHERN DAKOTA.—Grading to be begun in 
April or May on line from Edinburg, N. Dak., 
west to a terminal not yet named, about 21 
miles. Work eet to be finished by August. 
Contracts shortly to be let for 60,000 ties. 
Thomas D. Campbell, President: E. Thorwald- 
son, Vice-President, and D. F. Bull, Secretary 
and Treasurer, Edinburg. 


NORTHERN OF MAINE.—Grading to be begun 
about May 1 from Van Buren, Me., west along 
the northern boundary of Maine via Grand Isle, 
Madawaska, Frenchville, Fort Kent and St. 
John to St. Francis. 62 miles. Contracts soon 
to be let. One bridge. Edson E. Goodrich, 
President, Waterville, and Henry F. Hill, Ch. 
Engr. 

NORTHERN PACIFIC.—Rebuilding and double- 
tracking main line from Lake Park, Minn., 
west to Glyndon, 25 miles. Work 80 per cent. 
completed and to be finished this spring. 

New alternative line being built from Alta, 
































pe Dak., to Berea, 9.4 miles north of Valley 
y. 

——New track on revised grade being built for 
westbound trains from Wheatland, N. Dak., to 
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Buffalo, 11.2 miles; the present line will be 
used for eastbound trains. 
Double-track work between Casselton, N. D., 
and Wheatland, to be finished this year. 
Second track under construction from west 
end of Bozeman tunnel to Bozeman, Mont., 11.8 
miles. This is expected to be put in operation 
in 1908. 
Work under way changing the line and 
grades in connection with new second track 
—" Garrison, Mont., and Missoula, 69.1 
miles. 
Alternate line to eliminate mountain grades 
from St. Regis, Mont., to Paradise, 21.8 miles; 
this in connection with the proposed line and 
grade revision between De Smeth and St. Regis, 
now operated as a branch line, will reduce the 
eastbound grade to 0.3 per cent. and westbound 
grade to level between Tunah and Paradise. It 
is expected to have thig finished in 1908. 
On the White Pine Hill line, 28.4 miles, in 
Montana, work is under way on a change of iine 
to reduce grades. 
In Washington between Kalama and Van- 
couver second main track work and —— 
line and grades on 29.9 miles is under way, an 
is expected to be finished in the fall of 1908. 
See Oregon, Washington & Idaho under 
Oregon Railroad & Navigation. 
See Spokane, Portland & Seattle, formerly 
the Portland & Seattle. 
NORTHWESTERN.—See Oregon Short Line. 
NORTHWESTERN PACIFIC.—Contracts let to 
Warren Improvement Co., of San Francisco, for 
Surveys made from Willits, Cal., north 3 miles. 
Surveys made from Willits north to Shively, 
108 miles, on the main line, and from Flodgate 
south 638 miles, on the branch from Albion to 
a junction with the main line at Healdsburg. 


0 


OCEAN SHORE (Electric).—Building double- 
track line from San Francisco, Cal., south to 
Santa Cruz, 79.5 miles. Grading 85 per cent. 
finished. Track laid for 36 miles. J. Downey 
Harvey, President: Burke Corbet, Secretary ; 
J. B. Rogers, Ch. Engr., San Francisco. In op- 
— from San Francisco to Pedro Valley, 17 
miles. 

The Ocean Shore & Eastern to build a 

branch from Santa Cruz, Cal., southeast to 

Watsonville, 19 miles. Surveyed. 

The San Joaquin Valley Western to build 

from Hollister, Cal., to Coalings, 200 miles. 

Surveyed. 

The San Juan Pacific to build from Wat- 

sonville, Cal., to Hollister, 25 miles. Surveyed. 

In operation for one-third of the distance. 


OCEAN SHORE & EASTERN.—See Ocean Shore. 


OHIO ELECTRIC RAILWAY.—The Lima & To- 
ledo Traction, building extension from Deshler, 
Ohio, northeast to Toledo, 30 miles. Reinforced 
concrete bridge 1,220 ft. long over the Maumee 
river near Waterville finished. Graded to To- 
ledo city line. Work suspended, to be resumed 
this spring and finished this summer. 


OPELOUSAS, GULF & NORTHEASTERN.—See 
Texas & Pacific. 

OREGON & WASHINGTON.—See Oregon Ruil- 
road & Navigation. 

OREGON EASTERN.—See Southern Pacific. 

OREGON ELECTRIC.—Work finished from Port- 
land, Ore., via Tualitin and Wilsonville to 
Salem, 50 miles, except ballasting, which is 
under way. Extension projected from Portland 
to Forest Grove, 25 miles. Surveyed. Guy W. 
Talbert, Manager, Portland. 


OREGON RAILROAD & NAVIGATION.—Work 
under way finishing extensions as_ follows: 
Between ey Ore., and Joseph, on re- 
maining 5614 miles. Contract for 47 miles let 
to Erickson & Peterson, of Portland. 
a Between St. John and Woodlawn, 1.80 
miles. 
On the Oregon, Washington & Idaho, be- 
— Riparia, Wash., and Lewiston, Idaho, 37 
miles, 
On the Ilwaco Railway & Navigation, be- 
tween Ilwaco, Wash., and Knappton, 9.40 miles. 
Erickson & Peterson, Portland, Ore., contrac- 


tors. 

The Oregon & Washington, projected from 
Portland, Ore., north to Tacoma and Seattle, 
230 miles. At Tacoma there is to be a 8,700- 
ft. tunnel. Surveyed to Tacoma. 


OREGON SHORT LINE.—The Northwestern Rail- 
road projected from Huntington, Ore., north 
along the Oregon-Idaho State line following 
the Snake river to Lewiston, Idaho. Contracts 
let last year to Utah Construction Co., Ogden, 
Utah, from Blakes Spur north to Homestead, 58 
miles; includes 2,200-ft. tunnel east of Hunting- 
ton. Graded for 25 miles. Work suspended. 

Location surveys made for the Idaho & 
Wyoming from Elva, Idaho, east to Jackson, 
Wyo., 1051%4 miles. Work not yet started. 

OREGON WESTERN.—See Southern Pacific. 

OWENSBORO & ROCKPORT BRIDGE & 
TERMINAL CO.—Work expected to be started 
this year from Owensboro, Ky., north to Rock- 
port, Ind., 12 miles, including a bridge over the 
Ohio river. A. H. Kennedy, President; G. H. 
Cox, Secretary, Owensboro. 


P 


PACIFIC & EASTERN.—Surveys being made for 
extension from Eagle Point, Ore., to Butte 
Falls, 21 miles. 

PACIFIC & IDAHO NORTHERN.—Surveys being 
made for extensions from Evergreen, Idaho, 
east to Roseberry, 35 miles. 

PANHANDLE SHORT LINE.—Projected from 
Dalhart, Tex., south via Hereford and Midland 
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to San Antonio, with a branch from Midland 
to Rockport on the Gulf. Grading contract let 
to Miller & Jefferson from Dimmitt south to 
Lamb county, 60 miles. Grading finished from 
Hereford to Dimmitt, 32 miles. There will be 
a number of bridges. Other contracts soon to 
be let. W. G. oss, President, and A. D. 
Goodenough, General Manager, Hereford, Tex. 


PATAPSCO & SUSQUEHANNA.—See Baltimore 
& Ohio. 


PAYETTE VALLEY.—Surveys being made for 
extension from New Plymouth, Idaho, south- 
east to Falk’s Store, 7 miles. 

PENHORN CREEK.—See Erie. 

PENINSULA RAILWAY (Electric).—Built 8 
miles from Bartow, Fla., west to Mulberry, last 
year. Rights of way secured and 1,000 tons of 
rails on hand. Expects to begin work soon on 
remaining 387 miles to Tampa. The Florida 
Engineering Co. in charge, and W. H. Evers, 
Bartow, is Ch. Engr. 

PENINSULAR RAILROAD. — See 
Pacific. 


PENNSYLVANIA. — Terminal improvements at 
New York being carried out by the Pennsylvania 
Tunnel & Terminal Railrvad as follows: 

New line from Harrison, N. J., the point 
east of Newark where the tunnel line leaves the 
present main line, to the Weehawken shaft of 
the Hudson river tunnel. Much of the masonry, 
superstructure and embankment work finished. 
Work being carried on from both ends and 
from a shaft in the center on two single-track 
tunnels under Bergen Hill. William Bradley & 
Sons, contractors. Excavation on tunnels fin- 
ished, except on 700 ft., and concrete lining be- 
ing put in. 
Two single-track tube tunnels from Wee 
hawken under Hudson river to 11th avenue 
shafts; tubes completed and concrete lining be- 
ing put in. O'Rourke Engineering Construction 
Co., contractors. 
Western approach to passenger station be- 
tween 11th avenue and Ninth avenue. New 
York Contracting Co., contractors. All excavated 
and work from Ninth and Tenth avenues half 
finished. 
Contract for construction of the _ sta- 
tion building and all electrical equipment for the 
entire terminal and approaches let to Westing- 
house, Church, Kerr & Co. Steel work under 
way on station building. 
Tunnels under 32d and 334d streets, Man- 
hattan, from terminal station at Seventh avenue 
to East river. United Engineering & Contract- 
ing Co., contractors. All excavated except be- 
tween Fifth and Sixth avenues, and about one- 
half lining and other work finished. 

Four single-track tubes under the East 

river, from Manhattan shaft to Long Island. 

Three of the iron tubes have been joined, and 

it is expected to connect the fourth by March 

20, or earlier. S. Pearson & Son, Ltd., con- 

tractors. 

Tube tunnels from river shaft east under 

Long Island City to East avenue shaft. Exca- 

vated, iron lined and two-thirds of concrete lin- 

ing in place. S. Pearson & Son, Ltd., contract- 
ors. 


Southern 





























Tunneling under streets in Long Island City 
from East avenue shaft to western end of 
Sunnyside yard, near Thompson avenue; about 
two-thirds finished. 

Large terminal to be known as the Sunny- 
side yard, between Jackson and Thompson ave- 
nues, Long Island City. To be 5,500 ft. long, 
1,550 ft. wide at widest point and include about 
400 acres. Work on viaducts, embankments, 
and bridge masonry under way. 

Franchise granted to the Long Island Rail- 
road for Glendale cut-off between Glendale Junc- 
tion and Woodside, at the entrance to Sunnyside 
yard. The cut-off is to be a four-track line. 
All grade crossings between Jamaica and Wood- 
side will be eliminated. 

Franchise granted the New York Connecting 
Railroad for line through Brooklyn and Queens 
boroughs, New York City, and over the East 
river on a bridge to connection with the New 
York, New Haven & Hartford at Port Morris on 
the Harlem river. New line to be built from 
Manhattan Junction, on Long Island Railroad, 
to the East river and bridge over the East river 
and Ward’s and Randall’s islands, with a con- 
nection at Long Island City to the Sunnyside 
yard. The line is to include on its south end 
through Brooklyn the Bay Ridge line of the 
Long Island Railroad from East New York to 
Bay Ridge, on which improvements are under 
way to eliminate 115 grade crossings, at a cost 
of about $7,000,000. 

‘Work to be started soon on large freight 
terminal at the Bay Ridge waterfront, Brooklyn. 
This is to be the western terminus of the New 
York Connecting Railroad, where cars will be 
put on boats to be sent to the Pennsylvania yard 
at Greenville, N. J. Contracts for piers and 
float bridges let. There is to be a pier 600 ft. 
long with four tracks. The yard will have a 
frontage on the upper bay of 565 ft., extending 
to Fifth avenue between 64th and 65th streets. 
About 40 tracks, with a capacity of 1,800 cars, 
are to be laid west of First avenue 

Terminal yard at Pacific street, Brooklyn, 
N. Y.. Work under way. 

Work under way by the Pennsylvania Rall- 
road on the four-track system on the Middle 
division, between Vineyard, Pa., and Newton 
Hamilton. To be finished in May. Revision of 
line on the Conemaugh division, between Blairs- 
ville and Tunnelton, 8 miles, and elimination of 
rade crossings in Blairsville. Under way and 
0 be finished this summer. 

Eastbound classification yard, at Pitcairn, 
Pa. Work under way. 

Track elevation on the New Jersey division 
through Camden, N. J., to eliminate grade cross- 
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ings between the Delaware river and Cooper's 

creek. Work under way. 

—Track elevation begun on the Kensington 
branch in the northeastern part of Philadelphia. 
Contract let to the James McGraw Co. 

—-— On the Monongahela division the Ten-Mile 
Run branch, from Ellsworth, Pa <~o Millsboro, 
15.5 miles, has been finished from Ellsworth 
south 8 miles, and from Millsboro north 1.6 
miles. 

—-—Connecting line from Newberry, Pa., along 
Lycoming creek, from the Erie division to the 
Elmira division of the Northern Central. Under 
construction. 

-——Improvement of grades and curvature be- 
tween Jersey Shore, Pa., and McElhattan. Under 
way. 

———Proposed relief freight line, to be built un- 
der the name of the Pennsylvania & Newark, 
from West Morrisville, Pa., to Newark, N. J., 
50 miles. With its completion, the six-track 
system will extend from Trenton to Jersey City. 
Includes new bridge across the Delaware river 
from Trenton, N. J., to Morrisville. 

PENNSYLVANIA ROADS.—The Blair Lumber 
Co. has given a contract to Vito Greco, of 
Ligonier, Pa., to build from Laurel Summit, Pa., 
to Indian Creek, 4 miles. Address J. W. Baker, 
Ligonier. 

PENNSYLVANIA TUNNEL & TERMINAL RAIL- 
ROAD.—See Pennsylvania. 

PHILADELPHIA & READING.—Agreement made 
with the city of Philadelphia to elevate tracks. 
Some of the grade elimination work on the 
Philadelphia, Germantown & Norristown  re- 
cently let. 

PHILADELPHIA RAPID TRANSIT.—Work un- 
der way on extension of Market street subway. 
Contract let to E. E. Smith Contracting Co. 
from Fifteenth street around the City Hall and 
east to Juniper street, and to the Millard Con- 
struction Co. for eastern section from City Hall 
loop to Front street. Work from the Dela- 
ware river west to City Hall may be finished 
by July. 

PHILIPPINE RAILWAY.—Work under way by 
the Philippine Railway Construction Co., which 
has let contract to J. G. White & Co., New 
York, to build 300 miles of road on the islands 
of Negros, Panay and Cebu, P. I. William 
Salomon, Chairman, and Charles M. Swift, 
President, New York. 

PINE MOUNTAIN.—See Louisville & Nashville. 

PITTSBURGH & LAKE ERIE.—See Lake Shore & 
Michigan Southern. 

PITTSBURGH, BINGHAMTON & EASTERN.— 
Building from Binghamton, N. Y., southwest to 
Clearfield, Pa., 232.5 miles. Grading under 
way from Renova, Pa., to beyond Westport. 
Contract let to the Holbrook, Cabot & Rollins 
Corporation, Boston, Mass. About 21 miles 
built from Cedar Ledge, Pa., to Powell last 
year. Other contracts will probably soon be let. 
——Branch located and most of the rights of 
way secured from Cedar Ledge, Pa., to Oregon 
Hill, 32 miles. 

PITTSBURGH, SHAWMUT & NORTHERN.— 
Work is to be begun in April on extension of 
the Brookville & Mahoning from Freeport, Pa., 
to Mahoning, 20 miles. 

PITTSBURGH, SUMMERVILLE & CLARION.— 
Millcreek branch being extended from Millcreek, 
Pa., 10 miles, by A. Cook’s Sons Co., to connect 
with: lumber properties. Four miles built. 

POCAHONTAS & WESTERN.—See Norfolk & 
Western. 

PORTLAND & SEATTLE.—The name of this 
company has been changed to Spokane, Port- 
land & Seattle, which see. 

PORT O’CONNOR, RIO GRANDE & NORTHERN. 
Projected from Port O’Connor, Tex., north to 
San Antonio, 190 miles, with branches from 
Gonzales north to Smithville, 50 miles; Yoak- 
um north to La Grange, 61 miles, and Seguin 
northwest to New Braunfels, 15 miles. At Port 
O’Connor, the Gulf terminus, it is planned to 
develop a deepwater port. Graded for 100 
miles and track laying soon to be begun. W. S. 
Hipps & Co., Houston, contractors. is, “Ap 
Gueringer, Ch. Engr., Victoria, Tex. 

PORTLAND, EUGENE & EASTERN (Electric). 
—Projected from Portland, Ore., via Eugene to 
a point in eastern Oregon, about 182 miles. 
Grading under way from Eugene to Springfield, 
6 miles, and track laid in Eugene for 3 miles. 
hme project is financed by A. Welch, of Port- 
and. 

——The Salem-Mehama_ Railway projected 
from Salem, Ore., southeast to Mehama, 24 
miles. Surveys and rights of way secured by 
Walters Bros., of Salem. 

PUBLIC BELT RAILROAD.—Contract let to the 
Orleans Engineering Co., of New Orleans, for 
building part of this double-track line around 
New Orleans, La. Proposed route is from the 
upper Parish line along the river front to Ken- 
tucky street, around the city to upper Parish 
line, thence along the protection levee to start- 
ing point, 22 miles. One track laid from 
Parish line to Montegut street, 10 miles. W. J. 
Hardee, City Engineer, is Ch. Engr.; Hampton 
Reynolds is Assistant Engineer in charge. Work 
under way on storage tracks and bridges at 
various points. 

Q 


QUEBEC, MONTREAL & SOUTHERN.—See Dela- 
ware & Hudson. 





R 


RANDOLPH & CUMBERLAND.—Work tempor- 
arily stopped on extension from Hallison, N. C., 
a aa to Tillman, 3% miles. Grading fin- 
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RALEIGH & SOUTHWESTERN.—See_ Chesa- 
peake & Ohio, 

ROBERT LEE, FORT CHADBURNE & EAST- 
ERN.—Building from -.obert Lee, Tex., north- 
east to Winters, 35 miles. Work under way 
from Robert Lee to Rawlings, 13% miles. 
Graded for 24 miles. J. E. Hunter, Robert Lee, 
contractor, Additional contracts to be let dur- 
ing first half of 1908. J. Austin Spencer, Presi- 
dent, and S. J. Bross, Ch. Engr., Robert Lee. 

ROGERS SOUTHWESTERN (Electric).—Build- 
ing from Siloam Springs, Ark., northeast via 
Rogers to Eureka Springs, 50 miles. First 27 
miles from Siloam Springs finished. Surveys 
being made on the northern end. Later a line 
is to be built from a point 7 miles southwest 
of Eureka Springs south t~ Huntsville, 22 miles. 
W. R. Felher, President, Rogers, Ark. 


Ss 

ST. JOSEPH, SAVANNAH & NORTHERN.—Lo- 
cated from St. Joseph, Mo., north to Savannah, 
15 miles. Work to be begun this spring. T. B. 
Campbell, M. Tootle anu F. J. Wheeler, of St. 
Joseph, interested. 

ST. JOSEPH VALLEY TRACTION.—Building 
from Middlebury, Ind. east via Shipshewana 
to La Grange; and, under the name of the St. 
Joseph Valley Railway, from that point to 
Angola, 43.7 miles. About unished except some 
grading, on which work will be resumed this 
spring. Preliminary surveys made from Mid- 
dlebury west to South Bend; also from Angola 
east to Pioneer, Ohio, and Montpelier. G. T. 
Moore, General Manager. 

ST. LOUIS & SAN FRANCISCO.—The Colorado 
Southern, New Orleans & Pacific, which last 
year built 121 miles in Louisiana, is putting 
up a bridge over the Atchafalaya river. This 
will complete this new line from the Mississippi 
river to Houston, ‘lex. 

ST. LOUIS, ROCKY MOUNTAIN & PACIFIC. 
—Surveys reported made for the Cimarron & 
Northwestern from Cimarron, N. Mex., north- 
west up the Ponil river to Ponil Park, 22 
miles. Grading finished on 15 miles, and 3 
miles of track laid. General contract to the 
Whitescarver Construction Co., Trinidad, Colo., 
and sub-contracts to Maney Bros., of Oklahoma 
City, Okla. 

ST. LOUIS SOUTHWESTERN.—Three-mile ex- 
tension under construction at Argenta, Ark. 
Similar terminal extension about 2.75 miles 

long projected to Fort Worth, Texas, 

SACRAMENTO VALLEY & EASTERN.—Building 
with its own men from Pitt, Cal., to Delamar, 
16 miles. Contract for bridge work let to the 
Globe Construction Co., of San Francisco. Ad- 
dress T. J. Dearborn, Winthrop, Cal. 

SALEM-MEHAMA.—See Portland, Eugene & 
Eastern. 

SALT LAKE & OGDEN.—Building extension from 
Ogden, Utah, city limits to Canyon, 5.60 miles. 

SAN ANTONIO & ARANSAS' PASS.—Heavier 
rails being laid from San Antonio, Tex., east 
to Yoakum, 120 miles; also from Houston west, 
where 9 miles laid. 

SAN DIEGO & ARIZONA.—Location surveys 
partly made from San Diego, Cal., east to 
Yuma, Ariz., 200 miles. Small amount of — 
ing done between San Diego and National City; 
also in the mountains. ver $1,000,000 spent 
in securing rights of way and terminals in 
San Diego and National City. The company 
has taken over the franchises and property of 
the San Diego Eastern, projected over the same 
route. John Spreckels, San Francisco, is 
the princinal promoter; W. Clagton is Vice- 
President. 

va DIEGO EASTERN.—See San Diego & Ar- 
zona. : 

SAN FRANCISCO, IDAHO & MONTANA.—Build- 
ing, from Caldwell, Idaho, to Homedale, 16.2 
miles. Contract let to the Canyon Construction 
Co., of Caldwell. Graded for 12 miles; track- 
laying to be begun in April. Surveys from 
Homedale, Idaho, to Winnemucca, Nev., 275 
miles. F. H. Richardson, Ch. Engr., Caldwell. 

SANGAMON VALLEY.—See Mississippi Valley 
Interurban. 

SAN JOAQUIN VALLEY WESTERN.—See Ocean 
Shore (Electric). 

= o— PACIFIC.—See Ocean Shore (Elec- 
ric). 

SANTA FE, LIBERAL & ENGLEWOOD.—See 
Santa Fe, Raton & Eastern. 

SANTA FE, RATON & EASTERN.—Work re- 
sumed in Oklahoma on the Santa Fe, Liberal & 
Englewood, projected from Des Moines, N. Mex., 
east via Hooker, Okla., to Woodward, Okla. 

SARATOGA & ENCAMPMENT.—Building from 
Walcott, Wyo., south to Encampment, 45 miles. 
All graded except yards. Track laid from Wal- 
cott to Cow Creek, 34 miles. In operation 
from Walcott to Saratoga, 24 miles. 

SAVANNAH, ANGUSTA & NORTHERN.—Sur- 
veys being made from Savannah, Ga., north- 
west to Chattanooga, Tenn., and east to Au. 
gusta, Ga., in all 425 miles. Graded for 58 
miles and track laid on 30 miles between 
Statesboro, Ga., and Garfield. Contracts let 
to W. J. Oliver, of Knoxville, Tenn. W. H. 
Lynn, 111 Broadway, New York, interested. 


SCHENECTADY & MARGARETSVILLE.—See 
Delaware & Eastern, 

SOUTH & NORTH ALABAMA.—See Louisville & 
Nashville. 

SOUTH & WESTERN.—Building from Elkhorn, 
Ky., south via St. Paul and Clinchport. Va., 
Kingsport and Johnson City, Tenn., Spruce 
Pine, Marion and Bostic, N. C., to Spartan- 
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burg, S. C. Work under way from Dante, Va., 
to Bostic, 211 miles. The Meadows Co., of 
Johnson City, Tenn., general contractors. Work 
at various points is being done by_ Walton, 
Witten & Graham, of Graham, Va.; Carpenter 
& Boxley Bros., Clinchport, Va., and _ Jones- 
boro, Tenn.; Rinehart & Dennis Co., Washing- 
ton, D. C.; A. H. Jacoby Co., Clinchport ; 
Walton Contracting Co., Falls Mills, Va. ; Wal- 
ton, Wilson, Rodes & Co., Knoxville; Kreis & 
French Construction Co., Knoxville; J. C. Car- 
penter & Co., Falls Branch, Tenn.; Carpenter 
& Boxley, Johnson City; MacArthur Bros. .Co., 
Altapass, N. C.; Patton, Richardson & Co., 
Marion, N. C.; Purcell, Allen, Sheahan & Co., 
Thermal City, N. C., and Millard-Quigg Con- 
struction Co., Marion. Graded and track laid 
from Dante, Va., to Bull Run, 16 miles; John- 
son City, Tenn., to Blue Ridge Summit, 69 
miles; North Cove, N. C., to Marion, 14 miles, 
and grading 75 per cent. finished on 67 miles 
more; 75 miles in operation. Heavy work 
being done to secure a grade of 1.2 per cent. 
compensated on the east slope of Blue Ridge 
mountains. There are to be 84 bridges and 33. 
tunnels. Contracts will probably be let this 
year from Elkhorn to Dante, 40 miles, and 
from Bostie to Spartanburg, 33 miles. 

SOUTH OMAHA & WESTERN.—See Union 
Pacific. 

SOUTHERN.—Second-track work under way on 
83 miles between Motley, Va., and Galveston, 
expected to be finished by June. About 25. 
miles in operation between Knoxville, ‘lenn., 
and Morristown, and 15 more will be finished 
by April. 

Similar work between Winesap and Dur- 
mid, including a line through the city of 
Lynchburg, 6.9 miles, is heavy and includes a 
tunnel 1,300 ft. long. Now suspended. 
Second-track work between Peyton, Ga., 
and Austell, 11.56 miles, finished with the ex- 
ception of bridge over Chattahoochee river. 
——On the Knoxville division double-track 
work is nearing completion between Mascot, 
Tenn., and Jefferson City, 14.3 miles, including 
a new double-track bridge over the Holston 
river, and it is expected to have the entire 
line between Knoxville and New Line ready for 
operation in May. 
About half the double-track work between 
Ooltewah Junction, Tenn., and Citico, 13.75 
miles, was finished last year; work suspended. 
——tThe Carolina & Tennessee Southern, pro- 
jected from Bushnell, N. C., west along the 
northern bank of the Little Tennessee river to 
the North Carolina-Tennessee State line, 26 
miles, is finished from Bushnell for 14.5 miles; 
work suspended. From the State line further 
extension under the name of the Tennessee 
& Carolina Southern to Maryville, Tenn., 38.8 
miles; on the latter, grading has been finished 
for 37.4 miles. Track laid on 4.5 miles. About 
25 miles will be ready for operation by July. 
About 150 miles of second track has been 
finished between Washington and Atlanta, 650 
miles; 32 miles more will be put in operation 
by June. 
The Memphis & Chattanooga projected 
from Chattanooga, Tenn., to Stevenson, Ala., 
42 miles, on which grading and masonry from 
point near Chattanooga to east portal of Look- 
out mountain tunnel, about 90 per cent. fin- 
ished. Work suspended. Work under way 
lining the double-track tunnel through Lookout 
mountain, 3,500 ft. long. This, is to be fin- 
ished by July. 

The Louisiana Western building extension 
from Eunice, La., to Mamon. Graded for 10 
miles and work under way on remaining 7 
miles. 

SOUTHERN KANSAS OF TEXAS.—See Atchi- 
son, Topeka & Santa Fe. 

SOUTHERN PACIFIC.—Morgan’s_ Louisiana. & 
Texas building extension from Lafayette, La., 
to Port Allen (opposite Baton Rouge), 21 miles 
finished, and work on the remaining 32 miles 
in progress. Extension graded from Bayou Sale 
to South Bend, 11 miles. 

The Coast Line Railway building north 

from Santa Cruz, Cal., 12 miles; 9 miles fin- 

ee and work under way on the remaining 3 

miles, 

The Central California, building from Niles, 

Cal., to Redwood City, 16 miles. Graded for 3 

miles and work in progress on rest. 

The Peninsular Railroad building from 

Mayfield, Cal., to Vasona, 16 miles; 9 miles 

graded and grading work under way on rest. 

The Inter-California building an extension 

east from Calexico. Cal., through the northern 

part of Mexico to Yuma, Ariz., 55 miles. Track 
laid on 19 miles, and miles more graded. 

Work under way on remaining 33 miles. 

On the 152 miles projected by the Oregon 

Eastern, surveys between Natron, Ore., and Kla- 

math Falls, and between the eastern side of the 

Cascade mountains and Ontario have been fin- 

ished and considerable right of way secured. 

Oregon Western projected, 82 miles. Sur- 

veys made from Drain, Ore., via Marshfield 

to Ward and considerable right of way secured. 

Grading and tunneling under way and a large 

part of steel bridges, rails, ties and other 

track material bought. 

——The Lincoln Northern organized to build 

from: Lincoln, Cal., to Dairy Farm Mine, 11 

miles. 

For Mexican Pacific Coast and Cananea, 
Yaqui River & Pacific, see Southern Pacific un- 
der Mexico. 

SPOKANE, PORTLAND & SEATTLE.—This road, 
formerly the Portland & Seattle, is a joint project 
of the Northern Pacific and Great Northern, to 
give them a direct low-grade line to Portland, 
Ore. Building from Portland up the north bank 
of Columbia river and to Spokane, Wash., with 
branch east along the Snake river to Texas Ferry, 
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Wash., a total of 415 miles. From Vancouver, 
Wash., to Kennewick, opposite Pasco, 220 miles, 
finished in 1907. Work under way on double- 
track steel bridges over the Columbia and 
Willamette rivers. The line between Pasco and 
Spokane, 145 miles, and the branch to Texas 
Ferry, 41 miles, also the 10 miles from Van- 
couver south to Portland is expected to be 
finished by August. Contract let to Siems & 
Shields, St. Paul, Minn., from Portland east to 
Kennewick, 230 miles. N. D. Miller, Ch. Engr., 
Vancouver, Wash. 

SPOKANE & INLAND EMPIRE (Electric).— 
Last year built 50.5 miles in Washington. Con- 
tract let to Grant Smith & Co., of St. Paul, 
Minn., for extension on the eastern division 
from Palouse, Wash., south to Moscow, Idaho, 
15.5 miles; graded for 14 miles and track laid 
on one-half mile. 

SPRINGFIELD, CLEAR LAKE & ROCHESTER 
(Blectric).—See Mississippi Valley Interurban. 

STEPHENVILLE NORTH & SOUTH TEXAS.— 
Last year built -43 miles from Stephenville, 
Tex., south to Hamilton. Projected extension 
from Hamilton, south 60 miles, and from 
Stephenville, north 38 miles. 

SUGAR CREEK & NORTHERN.—See Wheeling 
& Lake Erie. 

SWAN CREEK.—See Louisville & Nashville. 


T 


TAMPA NORTHERN.—Built 39 miles in Florida 
last year. Contract let to B. H. Hardaway, of 
Columbus, Ga., for 9 miles from Envill Junc- 
tion, Fla., to Brooksville. Surveying from 
Brooksville north to Thomasville, Ga. 

TENNESSEE & CAROLINA SOUTHERN.—See 
Southern. 

TENNESSEE RAILWAY.—Grading recently fin- 
ished by Walton, Wilson, Rodes & Co. on 17 
miles, from a point 2 miles below Smokey 
creek, Tenn., to Beech fork, on New river, 8% 
miles; also on spur along Smokey creek to 
Asher fork, 8% miles. ‘Track laid for 7 miles 
and in progress on remaining 10 miles. A 3- 
mile spur to be built at once up Straight fork 
of Smokey creek. The line is being built to 
develop the coal and timber lands along New 
river and is eventually to be 75 or 80 miles 
long. W. O. Dyer, Ch. Engr., Oneida, Tenn. 

TEXAS & GULF.—See Gulf, Colorado & Santa Fe. 

TEXAS & NEW MEXICO.—Projected from Mc- 
Kinney, Tex., west via Denton, Krum, Bridge- 
port and Jacksboro, 175 miles. Surveyed for 
80 miles, and grading finished on 4 miles. W. 
J. Healy, Vice-President, McKinney. 

TEXAS & PACIFIC.—The Opelousas, Gulf & 
Northeastern, building from Opelousas, La., 
northeast to point on the Mississippi and_south- 
west to Gulf. Finished from Melville, La., to 
Crowley, 58 miles. Myrick & Andrews, Opel- 
ousas, contractors. 

TEXAS STATE.—In operation from Rusk, Tex.. 
west 10 miles. Building extension west 18 
miles to Palestine; extension also projected 
from Rusk east 6 miles. Plans reported to 
extend from Palestine northwest to Dallas, 
Tex., 100 miles, and on the southern end south- 
east to Sabine Pass, about 160 miles from Rusk. 

TOPEKA & NORTHWESTERN.—See Union 
Pacific. 

TOPEKA-SOUTHWESTERN.—Contracts let last 
year to the Southwestern Construction Co., of 
Topeka, Kan., from Topeka, Kan., southwest 
to Council Grove, with a brauch west of To- 
peka north to the Kansas river, 60 miles. Steel 
bridge at Dover. W. L. Taylor, President; V. 
R. Parkhurst, Ch. Engr., Topeka. 

TREMONT & GULF.—Building branch from 
Menefee, La., so~theast to Rochelle, 18 miles. 
TUSCALOOSA BELT.—Contract let to the Birm- 
ingham & Gulf Construction Co., Birmingham, 
Ala., from Tuscaloosa, Ala., northeast to Gads- 
den, 120 miles. Pleven miles in operation. Geo. 

Be. Ross, Superintendent, Tuscaloosa. 

TWIN CITY & LAKE SUPERIOR (Electric).— 
Building double track third rail line from 
Minneapolis and St. Paul, Minn., via Superior, 
Wis., to Duluth, Minn., 130 miles. Grading 
contract let from Belt Line, Minneapolis, to St. 
Croix river, 38.5 miles; graded for 30 miles. 
Additional contracts for 60 miles to be let 
April 1. Number of bridges. E. W. Farnham, 
President; W. H. Crossland, Vice-President. J. 
H. Thomas, Ch. Engr., Minneapolis. 


U 


UNION PACIFIC.—The South Omaha & Western 
is now building a double-track line from South 


Omaha, Neb., to Lane, 11.60 miles. Four miles 
finished last year. The Kilpatrick Bros. & 
Collins Contracting Co., Beatrice, Neb., con- 
tractors. 


——Contract let to Kilpatrick Bros. & Collins 
Contracting Co., Beatrice, Neb.. to build branch 
Pies Rock Springs, Wyo., north to coal fields, 
miles. 

Contract let to the Kilpatrick Bros. 
& Collins Contracting Co., Beatrice, Neb., from 
Luther, Neb., northwest to Northport, 51 miles, 
on the line from Hershey, Neb., to Northport, 
115 miles. 

Extension of the Topeka & Northwestern 
from Onaga, Kan., to Marysville, 32.44 miles. 
Kilpatrick Bros. & Collins Contracting Co., con- 
tractors. Expected to finish the line by May 
1, 1908. To be used in connection with part 
of the St. Joseph & Grand Island as a through 
line from Kansas City to main line in Nebraska. 
Contract let to the Kilpatrick Bros. & 
Collins Contracting Co., Beatrice, Neb., for the 
Athol Hill cut-off south of Cheyenne, Wyo., 











from Carr, Colo., northeast to Borie, Wyo., on 
the main line; 


also on branch on the main line 
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between Carr and Borie 3 miles south of Cor- 
lett, connecting with the Wyoming division 41 
miles west of Cheyenne. ‘Total length of the 
new lines 17 miles, 


UNITED TRACTION CO.—Contract let to A. W. 
Sykes, of Sykesville, Pa., to build from Sykes- 
ville, Pa, to Big Run, 7.5 miles. Grading 
finished and track laid on 6.5 miles. E. W. 
Hess, Ch. Engr., Du Bois, Pa. 


Vv 


VALLEY RIVER.—Projected from Mill Creek, 
W. Va., south to Clover Lick, 43 miles; surveys. 
Work under way from Mi!l Creek south to 
Valleyhead. John Alden, Ch. Engr., Elkins, 
W. Va. 

VANDALIA.—Second track and grade reduction 
work under way from Harmony, Ind., west to 
East Yard at Terre Haute, 15 miles, including 
a better line between Seelyville and Brazil, & 
miles. Will be 9 reinforced concrete subways 
and 2 reinforced concrete bridges for highway 
traffic, eliminating 11 grade crossings; also 8 
reinforced concrete culverts. Contracts let last 
year to Jones Bros., of Columbus, Ohio. To 
be finished in April. 

bout one mile of second-track being laid 

between the west end of the Wabash river 

bridge at Terre Haute and Macksville. To be 
finished by April. 


VIRGINIA & POTTS CREEK.—See Norfolk & 
Western. 


VIRGINIA & SOUTHWESTERN.—Contract let to 
Callahan Construction Co., of Knoxville, Tenn., 
for extension from Moccasin Gap, Va., south to 
the Tennessee State line, 6 miles, thence under 
the name of the Holston River Railway, south- 
west to Persia, Tenn., 38 miles. Work started 
in 1906, partly suspended in October, 1907, 
and now under way by small forces “at ruling 
points.” All grading and structures 80 per 
cent. finished. 


VIRGINIA AIR LINE.—Buildin 
Va., south to Upper Bremo, 30 miles. 
for 27 miles, and track laid on 8 miles. 
pects to begin operation in July. J. N. H. 
Cornell Co., contractors. W. Washabaugh, 
Ch. Engr., Charlottesville, Va. 

VIRGINIAN RAILWAY.—Consolidation of the 
Tidewater and the Deepwater roads. Building 
from Norfolk, Va., west through Virginia, 332 
miles, and north through est Virginia to 
Deepwater, 118 miles. Grading finished, except 
on few cuts between mile 215 near Leesville, 
Va., and mile 235, east of Roanoke. Track 
laid on 306 miles. Work under way on large 
viaducts prevents finishing track-laying. In 
operation from Norfolk west to Victoria, 125 
miles, and from Deepwater south to Matoaka, 
80 miles. 

WwW 


WALCOTTVILLE & COLDWATER.—Is to build 
from Walcottville, Mo., to Coldwater, 30 miles, 
during 1908. O. G. Wales, Kansas City, Mo., 
interested. 

WARREN, JOHNSVILLE & SALINE.—Projected 
from Warren, Ark., southeast to Longview, 25 
miles, with branch southwest to Hermitage. 
Built from Warren to Fullerton {7 miles; also 
from Fullerton on the branch 7 miles. Grading 
under way on 1 mile. Grading to be begun 
in May on 5 miles from Fullerton south. J. F. 
Forsyth, General Manager; C. W. Holderbaum, 
Ch. Engr., Warren. 

WASHINGTON, WESTMINSTER & GETTYS- 
BURG.—Projected from Washington, D. ss 
northeast to ——~d Pa., 90 miles. Built 
25 miles last year. urveys under way on 
8 miles in District of Columbia. Grading soon 
to be resumed. Ira Taylor, New York, con- 
tractor. 

Branch projected west to Frederick, Md. 
Contract for grading and materials agreed 
upon. Will probably be operated by gasolene 
motor cars. J. B. Colegrove, President, Wash- 
ington, D. C. Walter Atlee, Ch. Eugr., Balti- 
more, Md. 

WATERLOO, PELLA & SOUTHWESTERN.— 
Projected from Waterloo, Iowa, southwest to 
Chariton, 120 miles. Contracts will probably 
be let this spring. E. A. Harris, Vice-Presi- 
dent and General Manager, Pella, Iowa. 


WEST CHESTER & WILMINGTON (Electric) .— 
Projected from West Chester, Pa., south to 
Wilmington, Del., 17 miles. Work to be begun 
in March. Two bridges. Thomas E. O’Connell, 
President; C. P. Faucett, Secretary and Treas- 
urer, Delaware Trust building, Wilmington. 

= ALLEGHENY.—See sessemer & Lake 

rie. 

WESTERN PACIFIC.—Building from Salt Lake 
City, Utah, west to Oakland, Cal., 929 miles, 
of which 122 miles are in Utah, 427 in Nevada 
and 880 in California. Contracts let to the 
Utah Construction Co., of Ogden; E. B. & 

si Stone, of Oakland, Cal., and Maney 
Bros. & Co., of Winnemucca, Nev. Up to Feb. 20, 
1908, grading finished on 620 miles and track 
laid on 275 miles, including the section from 
Salt Lake City west to the crossing of the Ne- 
vada Northern at Shafter, Nev., and in Cali- 
fornia from Stockton east 35 miles, and from 
Marysville east 34 miles. There will be 43 
tunnels aggregating 45,342 lineal ft., three of 
which are to be over a mile long and a fourth 
over 4,287 ft. Tunnel work about 55 per cent. 
finished. There are to be 75 steel bridges, a 
total of 15,535 ft. long; 7 of these have been 
finished. 

WEST TEXAS & NORTHERN.—The West Texas 
Construction Co. organized to build this line 
from Stanton on the Texas & Pacific to Lub- 
bock, 110 miles. Fourteen miles graded north 
from Stanton. 


from Lindsay, 
Graded 
Ex- 
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WHEELING & LAKE  SHRIE.—Considerable 
amount of double tracking and minor grade 
and curvature reduction work contemplated; 
also the completion of the Sugar Creek & 
Northern, a new cut-off from Bolivar, Ohio, 
northwest to Orrville, 22 miles, now three- 
fourths finished. All work suspended. 


WICHITA FALLS & NORTHWESTERN SYS- 
TEM.—Building with its own men extension 
from Olney, Tex., south to Belknap, 14 miles. 


WISCONSIN & NORTHERN.—Projected from 
Menasha, Wis., north 153 miles. In operation 
for 43 miles. Projected extensions from 
Menasha to Shawano, 45 miles; Van Ostrand 
to Crandon, 32 miles, and from junction with 
the Minneapolis, St. Paul & Sault Ste. Marie, to 
the northern boundary of Wisconsin, 33 miles. 
All but 12 miles surveyed. Three miles partly 
graded from Crandon south. 


WISCONSIN CENTRAL.—About 28 miles to be 
built to finish the line from Ladysmith, Wis., 
north to Superior. In Duluth, Minn., building 
about 4% miles. Contracts let to H. F. Balch, 
of Rice Lake, Wis., and to Lantry Construction 
Co., of Duluth. 


WOLCOTTVILLE & COLDWATER.—Projected 
from Wolcottville, Ind., northeast to Coldwater, 
Mich., 30 miles. Contract let to Panama Con. 
struction Co. Grading to be begun in June. 
oO. Wales, President, 541 Frisco building, St. 
Louis, Mo. 


¥ 


YELLOWSTONE PARK.—To build from Bridger, 
Mont., southwest to Cook, 125 miles, including 
branches. Thirty miles in operation. Contracts 
let last year to Western Development Co., of 
Belfry, Mont. “Arrangements pending to con- 
tinue construction.” o connection with re- 
cently built Oregon Short Line road of same 
name, 


CANADA. 


ATLANTIC, QUEBEC & WESTERN.—Built last 
year from New Carlisle, Que., north to Port 
Daniel, 20 miles. Contract let to the New 
Canadian Co., Ltd., of Paspebiac, and work 
under way from mile 20 to mile 102. 


CANADIAN NORTHERN.—Grading finished by 
Cowan Construction Co. and track laid from 
Etoimami, Sask., northeast to Pas Mission, 
Keewatin, 100 miles. The first section of pro- 
jected line to Fort Churchill on Hudson bay, 
425 miles. 

——Branch from Dalmeny, Sask., to Coulter, 
Man., 45 miles; graded from Dalmeny north 
24 miles. 
Extension of Rossburn Junction-Rossburn 
branch, from Rossburn, Man., northwest to 
western boundary of Manitoba. Track laid 
from Rossburn to Russell, 25 miles. Further 
extensions projected, one northwest to Buch- 
anan, Sask., on main line, the other west via 

Dundurn, on the Q., L. L. & S. to point near 

western boundary of Saskatchewan, 

Branch projected from Edmonton, Alb., 

north to Athabasca Landing, 100 miles. In 

operation to Morinville, 23 miles. Only sur- 
veys beyond that point. 

Proposed extension of Thunder Hill branch 

from Benito, near western boundary of Mani- 

toba, west to proposed Aberdeen-Fenton con- 

necting line. Nothing done in 1907. 

Proposed connecting line from -Prince Al- 

bert, Sask., southwest to main line at North 

Battleford. Bridge being built over North Sas- 

katchewan river. 

Projected line from Saskatoon, Sask., 
southwest to Calgary, 300 miles. Graded for 
30 miles. This is to form | oes of through line 
between Calgary and Fort Churchill on Hudson 
bay by connection with the line north from 
Etiomani, Sask. 

. Contract let for rebuilding 8.4 miles of the 

Qu’ Appelle, ye Lake Saskatchewan, be- 

tween Lumsden, Sask., and Disley. 

Plans approved for the joint terminals to 

be built at Main street and Broadway, Winni- 

pee, ah = poe a and the 
ran run acific at estimate 0} - 

000,000. en 

Improvements reported will be made this 
year on line between Port Arthur and Winni- 
peg. About 30 miles of present rails between 
Atikokan, Ont., and Rainy river to be replaced 
with 80-lb. rails, and extensive improvements 
at Fort Frances. 

CANADIAN NORTHERN ONTARIO.—Building a 
6-mile line to Key Harbor on Georgian Bay to 
— iron ore from tne Moose mountain de- 
posits. 

Extension from Parry Sound., Ont., north- 

west to Sudbury and beyond; 111 miles built 

in 1907 and in operation for freight service to 

Sudbury. Projected west to the Canadian North- 

ern, at Port Arthur, 600 miles from Sudbury. 

——-Projected line from Key Inlet, near Sud- 

bury, Ont., east to Ottawa, 350 miles, 

Grading nearly finished last year from 

Ottawa east to junction with Canadian North- 

ern Quebec at Hawkesbury, 50 miles. 

Contract let last year to Central Contract- 
ing Co., Toronto, to build from Nepigon, Ont., 
north to Lake Nepigon. 

CANADIAN NORTHERN QUEBEC.—About 65 
miles graded and track laid for 20 miles on 
extension from Garneau Junction, Que., to 



































Quebec, 84 miles. Work is being pushed to 
completion. O’Brien & Mullarkey, of Montreal, 
contractors. 





Charter granted last year for ereuenee 
line from Quebec bridge east to Moncton, N. B. 

Proposed line from Moncton, N. B.,; to 
Pugwash, N. S., with branch in New Brunswick 
south to St. John. 
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CANADIAN PACIFIC.—Work under way on 196 
miles to complete the double-tracking from 
Winnipeg, Man., east to Fort William, 42% 
miles. Foley, Welch & Stewart, Winnipeg, 
general contractors. A 40U-ft. tunnel at nu 
mar. aS 
——wWork started last year on the St. Mary's & 
Western Ontario from Woodstock, Ont., west 
to Sarnia, 95 miles. Contract let to John &. 
Webb, of Toronto, from St. Mary’s to Embro, 
15 miles, including a reinforced concrete sub- 
way under the Grand Trunk at St. Mary's; 
grading finished and track laid on 38 niles. 
Surveys being maue on 74 miles toward Sarnia. 
J. G. Macklin, Ch. Engr., St. Mary's. | 
——Second track laid on about 50 miles be- 
tween Ste. Annes, Que., and Smiths Falls, Ont.; 
the remaining 58 miles to be finished this year. 
——-Line from Saskatoon, Sask., west to We- 
taskiwin, Alb., 325 miles. Contract let last year 
to Foley, Welch & Stewart, from Wataskiwin, 
Alb., east to Battleford, 250 miles. Gradiag 
95. per cent. finished and 97 miles built from 
Wetaskiwin east and 26 miles west from Sas- 
katoon. Sub-contract reported let to J. D. Mac- 
Arthur, of Winnipeg. ; 
——wWork under way on 37-mile extension of 
the Yorkton branch from Sheho, Sask., north- 
west. Projected to Lanigan, 82 miles. Grad- 
ing 50 per cent. finished. 

——Contract let last year to J. T. Hargrave, 
of Winnipeg, for grading 380 miles on branch 
from Stoughton, Sask., west to Weyburn, 37 
miles. All graded and 12 miles built last year. 
Projected from Weyburn, Sask., west 100 miles 
to Range 30, west of the second meridian. 
——Building branch from Reston, Man., north- 
west to Wolseley, Sask., 122 miles; 98 miles 
built to Kaiser in 1907. : . 
—-—Reconnoissance for proposed line from 
Killam, Alb., northwest to Strathcona, 80 miles. 
— Extension of Kootenay Central from Gold- 
en, B. C., southeast to Fort Steel or Jaffray, 

about 180 miles. Contract for grading 10 

miles from Golden south let last year to the 

British Columbia General Contract Co., of Van. 

couver. Track to be laid by the railroad. 

——Projected branch trom Moose Jaw, Sask., 

northwest to Lacombe. Alb., 375 miles. Grad- 

ing contract from mile 50 to mile 123 let to 

J. D. MacArthur, Winnipeg, for work from 

Moose Jaw north via Tuxford to point 30 miles 

beyond Rutland, 50 miles. Track being laid 

by the railroad on first 50 miles; finished to 

Tuxford, 15 miles. Work also under way from 

Lacombe east 100 miles toward Moose Jaw. 

Surveyed, and 51 miles in operation to east 

Stettler, Alb. Foley, Welch & Stewart, con- 

tractors. 

——Contract let last year to Foley, Welch & 

Stewart for work on Toronto-Sudbury line 

from Bolton, Ont., north to Romford, 226 miles ; 

160 miles built; whole to be finished in June. 

Ross & Harris, contractors for 40 miles. 

——Agreement made with the Nortnern Co!- 

onization Railway to build extension froin 

Nomininque, Que., west to Rapide de L’Original. 

in Wright district, 34 miles. 

The Walkerton & Lucknow building from 

Walkerton, Ont., to Proton, 37.5 miles. Abcut 

25 miles built. 

——On the branch of the Guelph & Goderich 

from Linwood, Ont., to Listowel, 16 miles, 

there are 3 miles still to be built. B. Gibson, 

Toronto, contractor, and P. A. Peterson, Gode- 

rich, Ch, Engr. 

- Contract reported let to McDonnell & 

Gzowski, of Vancouver, B. C., for improving 

the main line grades near Field, B. C. The 

work includes two new tunnels aggregating 
about a mile and a half, one on each side of 
the Kicking Horse river. and two bridges. To 
cost about $1,500,000. Preliminary work begun. 

Additional work to be carried out this 

year as follows: Line to Hardisty, Alb., and 

extension of the Winnipeg Beach line north to 

Icelandic river. A large amount of bridge work 

is also to be done in British Columbia; many 

wooden bridges will be renlaced by permanent 
structures. 

Extension of 4 years granted to complete 

the Esquimalt & Nanaimo branch from Nan.- 

aimo, B. C., west to Alberti, 50 miles. Loca- 
tion work finished. Contract let to John Bright, 
of Nanaimo, for grading from Wellington to 

Nanoose bay, 12 miles, and to A. Carmichael 

for clearing right of way from Nanoose bay to 

Alberni, 46 miles. 


CAPE BRETON.—Surveys under way for extension 
to be built this spring from St. Peters, N. S., 
northeast to Louisburg, 31 miles. 

CENTRAL ONTARIO.—Contracts let to _ build 
extension from Maynooth, Ont., to Lake St. 
Peter, 8 miles; also from Lake St. Peter to 
Whitney, 19%, miles. 


CROW’S NEST SOUTHERN. 
ern under United States. 


ESQUIMAULT & NANAIMO.—See 
Pacific. 


GRAND TRUNK PACIFIC.—To extend from 
Moncton, N. 3,550 miles across Canada to 
Prince Rupert, B. C., a new port on Kai En 
Island, about 25 miles south of Port Simpson. 
The total length of all the projected lines is 
7,900 miles. 

Moncton to Winnipeg, Man., 1,807 miles, 

ealled the National Transcontinental, to be 

built by the Canadian government. Contracts 
let for 859 miles and bids asked for 365 miles 
more. Total expenditure to Jan. 28, 1908, $21,- 

364,364. Contracts let last year as follows: 

To Grand Trunk Pacific Construction Co., 

















See Great North- 





Canadian 








from Moncton, N. B., west to point near Chip- 
man, N. B., 50 miles. 

——tTo Lyons & White, of Ottawa, from Grand 
Falls, N. B., west to New Brunswick-Quebec 
boundary line, 62 miles. 
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——To M. P. & J. T. Davis, of Ottawa, from 
point 52.4 miles west of the New Brunswick- 
wuebec boundary west to southern end of the 
(Juebec bridge, 150 miles. 

——T'o Hogan & McDonald, Montreal, for 150 
miles from north end of Quebec bridge, west to 
La Tuque. ‘Thirty-four miles of track laid in 
short sections. Over 6,000,000 yds. of earth 
and 1,uuv,000 yds. of rock excavation on this 
stretch, of which part is finished. Sub-contract 
for 5U miles trom Quebec bridge west let to 
M. T. Davis, Ottawa. Work under way on 
Cape Rouge viaduct, 3,000 ft. long. 

——To Grand Trunk Pacific Construction Co. 
from La Tuque, Que., west to Weymontachene, 
45 miles. 

——To Grand Trunk Pacific Construction Co. 
from point 8 miles west of Abitibi river, east 
150 miles. Some of this sublet to J. H. Rey- 
nolds Construction Co. Work to be started on 
this section this spring. f 

To J. D. MacArthur, Winnipeg, from junc- 
tion to Lake Superior branch with main line, 
west to point a few miles east of Winnipeg, 244 
miles. Sub-contracts let to A. Herbert, 20 miles ; 
W. Wardrup, 15 miles; F. W. Smith, 2 miles of 
rock work; Guy Campbell, Ottawa, rock work, 
and W. T. Parsons, of Kenora, Ont., 15 miles, 
including about 1,000,000 yds. of rock excava- 
tion. Excavation on this section amounts to 
over 11,000,000 yds. of earth and 3,500,000 yds. 
of rock. 

— —Bids asked up to March 11 for the follow- 
ing sections: District A.—From about 58 miles 
west of Moncton, N. B., to the crossing of the 
Intercolonial, at mileage 97.7, a distance of 
39.7 miles. From the latter point to the To- 
bique river, at mileage 165.7, less one mile, 67 
miles. From the Tobique river to about 21% 
miles west of Grand Falls, N. B., 31.5 miles. 
District B.—From the Quebec-New Brunswick 
boundary westerly for 52.4 miles. District D.— 
From a point about 8 miles west of the Abi- 
tibi river crossing in Ontario, west about 100 
miles. District E.—From a point 19% miles 
west of the crossing of Mud river, near Lake 
Nepigon, easterly 75 miles. 

——The western line, Winnipeg, Man.. via Sas- 
katoon, Sask., Edmonton, Alb., and Yellow 
Head pass to Prince Rupert, 1,750 miles, and 
the Lake Superior branch east of Winnipeg to 
Fort William, to be built by Grand Trunk 
Pacific. All located. Contracts let for 1,108 
miles from Winnipeg, Man., west to 120 miles 
west of Edmonton. ‘Track laid from Portage 
la Prairie, Man., via Brandon and Touchwood 
Hills to Saskatoon, 415 miles. Grading finished 
from Winnipeg to Portage La Prairie. Con- 
tracts let last year as follows: 

—Lake Superior branch, from Lake Superior 
Junction southeast to Fort William. 210 miles, 
to Foley Bros., Larsen & Co. (now Foley, Welch 
ers Winnipeg, Man.; 100 miles of track 
aid. 

——To MacDonald-McMillan Construction Co., 
Winnipeg, from Winnipeg west to Portage la 
Prairie, 56 miles. Work under way. 

——To MacDonald-MecMillan Construction Co., 
Winnipeg, for grading from Portage la Prairie, 
Man., west to Touchwood His, Sask., 275 
miles. Finished. 

To Canadian White Co. (J. G. White & 
Co.), Montreal, from Touchwood Hills to Sas- 
katoon, Sask., 140 miles. Sub-contracts let to 
M. C. Cance, Rainy River, Ont.; J. H. Arm- 
strong, and 8. D. Lake. Finished. 

——To Foley Bros., Larsen & Co., Winnipeg, 
Man., from Saskatoon to Edmonton, Alb., 
miles. Sub-contracts let to Cash Bros. for 
work in Alberta near Battle river. Work under 
way and to be finished this year. 

To Foley Bros., Larsen & Co., Winnipeg, 
from a point 6 miles east of Edmonton, Alb., 
to Wolf Creek, 120 miles west. The section 
will be the most expensive of any of the western 
lines yet under contract. Work under way. 
Contracts let for ties to H. A. Calder, $200,000: 
Carruthers, Round & Co., and McPhee Bros. & 
Hislop, each $100,000. 

——Work under way on 100 miles of main line 
east from Prince Runert, B. C., to Kiteselas 
canyon, which is the junction point be- 
tween located direct line eastward and _lo- 
cated loop line which is to run north along the 
Skeena river to Hazelton, then southeast to 
junction with main line again at point 350 
miles east of Prince Rupert. The 100-mile sec- 
tion directly east of Prince Rupert includes 
much rock work, and it is expected will take 
two years to build, and cost $7,000,000. 

The Grand Trunk Pacific Branch Lines 
Co., authorized to build branches from the main 
line as follows: 

From Moncton, N. B., south to St. John; 
New Brunswick-Quebec boundary west to the 
St. Lawrence river, near Riviere du Loup, Que. ; 
south to Montreal; from a point further west 
southeast to Montreal: to Ottawa; to North 
Bay; from point northeast of Fort William, 
Ont., southeast to Orilli, Ont.: Winnipeg south 
to international boundary: Brandon south to 
international boundary with a west line from 
Brandon to Regina, and from point on the in- 
ternational boundary in southeastern corner of 
Saskatchewan northwest to Regina, thence 
northeast across main line south of Springside, 
Sask., to Fort Churchill, on Hudson bay; point 
east of Saskatoon, north to Prince Albert: 
point near western boundary of Saskatchewan, 
north to North Battleford; point near eastern 
boundary of Alberta, southwest to Calgary, 
thence southeast to international boundary: 
Fort George, B. C. south to Vancouver; point 
near Hazelton, B. C., northwest to Dawson, 
Yukon. Also line from the southeast end to 
the northwest end of Vancouver Island. 


GREAT NORTHERN.—See Great Northern under 
United States. 
GUELPH & GODERICH.—See Canadian Pacific. 
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INTERCOLONIAL.—Double-tracking under way 
between Moncton and_ Halifax. Contract 
from Moncton to Painsee Junction, 7 miles, let 
to J. B. McManus Co., Ltd., of Memramcook, N.1. 
——Contract let to Willard Kitchen Co., of 
Fredericton, N. B., for Colton Factory branch 
from Richmond, N. S., to Kempt Road, Hali- 
fax, 1.69 miles. Work under way. 

NORTHERN COLONIZATION.—See 
Pacific. 

ORFORD MOUNT AIN.—Building extension from 
Mansonville, Que., to North Troy, Vt.. 4.5 miles, 
and from Windsor Mills, Que., to Bromptonville, 
9 miles. Both to be finished early this year. 

QUEBEC, MONTREAL & SOUTHERN.—See Del- 
aware & Hudson, under United States. 

ST. MARY’S & WESTERN ONTARIO.—See Ca- 
nadian Pac.iic. 

TEMISKAMING & NORTHERN ONTARIO.— 
Extension of main line from mile post 208 at 
the Wataybeag river to mile post 251 near Trans- 
continental Junction, 43. miles. A. BR... Me- 
Donald, New Liskeard, Ont., and McRae, Chan- 
dler & MeNeil, Driftwood City, Ont., contrac. 
tors. 

——Branch from Englehart to Charlton, 8 
miles; Canadian Construction Co., Montreal, 
contractors, . 

Branch from Cobalt to Kerr Lake, 4 miles; 
McQuigge & Hunt, Cobalt, Ont., contractors. 
——Surveys for branch from Cobalt to Sud- 
bury, 110 miles. 

VANCOUVER, VICTORIA _& EASTERN.—See 
Great Northern, under United States. 

VICTORIA FERRY & RAILWAY.—See Great 
Northern, under United States. 


WALKERTON & LUCKNOW.—See Canadian 


Pacific. 
MEXICO. 


CANANEA, YAQUI RIVER & PACIFIC. — See 
Southern Pacific, under Mexico. 

KANSAS CITY, MEXICO & ORIENT.—See this 
company under United States. 

MEXICAN CENTRAL. — On the Tampico cut- 

off about 191 miles remain to be built, 50 
miles of which (from the Panuco river south) 
is under contract. The line as located from the 
city of Mexico to Tampico will be 304 miles long, 
as against 1,000 miles by the present route. The 
142 miles from Tampico to the foot of the pla- 
teau, will have a .5 per cent. grade, and on 54 
miles the maximum will be 2.5 per cent. witi 
8 deg. cui'ves. 
——Building Manzanillo extension from Tux- 
pan, Jalisco, to Colima, capital of Colima, 45 
miles. Hampson & Smith, Mexico City, con- 
tractors. Number of important bridges and 12 
tunnels. Much heavy work to be done between 
Colima and the port of Manzanillo. Connection 
at Colima with reconstructed line of Mexican 
National Construction Cc. to Manzanillo. Whole 
extension to be finished this summer. 

Large terminal to be built at Manzanillo. 

About 1,000 acres of land bought. 


MEXICAN PACIFIC COAST.—See 
Pacific, under Mexico. 

MEXICAN WESTERN.—Grading soon to be _ be- 
gun from Gutierrez, Zacatecas, west to Som- 
brerete, 100 miles. Final surveys made. R. S. 
Towns, President of the Mexican Western Con- 
struction Co., interested. Vinton P. Safford, 
Gutierrez, Ch. Engr. 

MINERAL BELT OF GUANAJUATO.—Contract 
let to E. J. White, of Guanajuato, to build 40 
miles to mines in state of Guanajuato. Heavy 
work. Graded from Tepetapa, 2 miles. The 
——— Development Co., is building the 
ine. 

PAN-AMERICAN.—Contract let to H. L. Heintz, 
of San Geronimo, Oaxaca, to build from Huixtla. 
Chiapas, to the Guatamala line, 50 miles, includ- 
ing 5 large bridges. Track laid from Tapachuia, 
Chiapas, to San Bineto, 20 miles. 

— —tThis company has concessions for main line 
to Panama through San Salvador and Nicar- 
agua. 

The Pacific, Gulf & Yucatan is a projected 
branch from Jalisco, Chiapas, to point in state 
of Yucatan, 660 miles. 

PACIFIC, GULF & YUCATAN.—See Pan-Ameri- 
ean. 

PARRAL & DURANGO.—Last year built 3 miles 
south of Mesa de Sandia, Durango. Work un- 
der way on 12 miles from kilometer 75 to 
Paraje Seco. Contract let to R. M. Dudley, 
of Mesa de Sandia. 

SOUTHERN PACIFIC, — The Cananea, Yaqui 
River & Pacific is building a branch from Cor- 
ral, Sonora, north along the Yaqui river. Pro- 
jected to international boundary, 386 miles. 
Built to Cumuripa, 41 miles. Grant Bros. Con- 
struction Co., Los Angeles, Cal., has contract to 
Tonichi, 63 miles. 

——wWork under way on branch from Rio Yaqui, 
Sonora, north to Nacozari, 108 miles. 

Work under way from Del Rio Sonora, on 

jon Naco-Cananea line, northwest to Nogales, 75 

miles. 

The Mexican Pacific Coast building from 
Navojoa, Sonora, south of Corral on _ the 
Cananea, Yaqui River & Pacific, southeast to 
Guadalajara, Jalisco, 730 miles. About 84 
miles finished last year from Navojoa south, 
and work progressing. The Grant Bros. Con- 
struction Co., Los Angeles, Cal., has contracts 
for some of the work. 

ZACATECAS & EASTERN.—Projected from Ca- 
macho, Zacatecas, via Tesolate and Cedros to 
Bonanzo, Coahuila, with a branch from Cedros 
to Salverna. a total of 80 miles. Concessions 
granted to John Cooper through J. P. Taylor, of 
Mexico City. Contracts soon to be let and grad- 
ing started within 6 months. 
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